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BBeneHne

B nacrosimem katasiore npejctaBieHsl pazpadorku [IpobreMHoit nabopatopun
MEPCIEKTUBHBIX TEXHONOTUM U IpoueccoB JAI'TY, cBa3aHHbBIE C aHAIOrOBOM H
aHaJOTOBO-IM(PPOBOM  BJIEKTPOHHOM  KOMIIOHEHTHOW  0azoil.  [IpoOmemuas
nabopaTopusi co3JjaHa COBMECTHbIMM Ipuka3zamu LleHTpa uccrnenoBanus mnpoOiem
oezonmacioctu PAH (Ne2 ot 03.02.2005 r.) u IOPI'YOC-AI'TY (Ne31-oB ot
03.02.2005 r.).

N3nanue COCTOUT U3 TPEX pa3AesioB:

—  MHUKpPO3JIEKTPOHHBIE U3IENUS, MPOCHEKTHI KOTOPBIX NPEACTABIEHBI Ha
BBICTaBKaX HAy4YHO-TEXHUUYECKUX Pa3pabOTOK.

—  TokoBas uudpoBas 31eKTPOHHAs] KOMIIOHEHTHas 0aza JUisl yCTPONCTB
aBTOMAaTUKU U TEJIEKOMMYHHUKAIIMH, paboTarolias Ha MPUHLHKIIAX JIMHEHHOHN (HE
OyJeBoii) anreopsl.

—  AHaJioroBbleé W aHAJIOrOBO-LIM(POBHIE YCTPONCTBA AaBTOMATHUKH JJIs
CUCTEM CBSI3HU U TEJIEKOMMYHUKAIUH.

OcHoOBa cozepKaTelbHOW YacTH YKa3aHHBIX BBIIIE Pa3/IelIOB CBSI3aHHA, Kak
paBuiio, ¢ nateHTaMu PO Ha 00BEKTHI HHTEIUIEKTYaTbHOM COOCTBEHHOCTH.

IIpencraBnennble B Katasore cxeMbl M MPOTOTHIBI KOHKPETHBIX MHKPOCXEM
ABIIAIOTCS, BO MHOTHX CIy4asX, pe3yibTaToM Poccuiicko-0enopyccKoro Hay4HoO-
TEXHUYECKOI0 COTPYIHMYECTBA B pamkax gorosopa mexay AI'TY nm MHUIIU
(2013 r.) mo coznanuto Kb HOBOrO MOKOJICHHUS.

Wudopmaruss o6 aBTopax U coaBTOpax pa3pabOTOK Tpe/CTaBieHA B
COOTBETCTBYIOIIMX MaTEeHTaX U MyOJIUKAIUAX.

3a chopaBKaMM 1O BHEAPEHHIDO M  NPAKTUYECKOMY  HUCIIOJIb30BAHUIO
MpeCTaBIEHHBIX pa3paboTok obpamarses no aapecy: lllesuenko yi., 147, [laxTsl,
PocTtoBckas 00i1., 346500

Tenedon: 8-918-518-22-66

E-mail: prokopenko@sssu.ru



1. MUKPOOJIJIEKTPOHHbIE U3OEJIUA, NMPOCIMEKTbI
KOTOPBLIX MPEACTABJIEHbI HA BbICTABKAX HAYYHO-
TEXHUYECKUX PASPABOTOK.
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1.1 IToyiHBINA HUKJ NPOEKTHPOBAHNS MOJTY3aKA3HbIX PAAUANUOHHO-

CTOMKMX MUKPOCXEM Ha OCHOBe 0230BOr0 CTPYKTYPHOIO
kpuctauiaMH2XA010

B pamkax poccuiicko-6enopycckoro cotpyanuuecta JAI'TY u OAO
«MHUIIN» paszpaboran HOBBIM (2016 T.) 0a30BBIA CTPYKTYPHBIH KpUCTAILI
MH2XA010, mnpegHa3HaueHHBIM Uil MPOU3BOJICTBA MHOTOKAHAIBHBIX (10 8
KaHaJIOB) paAUallMOHHO-CTOMKUX aHAJIOTOBBIX MHTEP(HENCOB AATUUKOB Pa3IUYHOM

(duznuecKor MPUPOBI U PEHICHUS TPOOIEM UMIIOPTO3aMEIICHUS.
HHEEEKEEEEEEEFEEREREREEEE K EE

:;{-‘ . Tl—:. | = ..| — é - £ dPan , B s N
&+ 1 L T LT s L T s i
= R e e [ e | ™
o S ———
=1 " L T _\_\__H--I 2 - -.._L:-._-" r_\_\_\-:.-\l- [ ._\_\__1:. 0
0 e e [ | e e [ | B
L L = PE— -
?‘. =1 — - - E
24 <+ At LD ISR LT R
= < | —io— [T == | —{>— l —I== —— | | ®
r [ W
:}(E __:13 | _”_ —_— Ay (o] D{I
| - it Lt LLLELER - —
R e | == | | == | | =
= -4 | [ . —
X; ' = : _\_\_\:\-_‘L” .___\._-.-,_v _:-\'::T :'_. HL@ r\-\-xl [ ] .-\-:L E
;jlr _ﬁ-; |~ ‘[f‘ = :_:LI'.':-. - | = '_'__t.":- | _ = -L-_____":- - o—.{__l_ —a N
= | _ ] .
gl il S "—{;'.-f‘—“ ] e B _°—4_::: =
i x| q B e
I N A ~—T — |
o e === | 1—:|_ = - | -
n 4 | }_ _1:._ © b B0 e
= - — _ | =
- 1:{_! — '_—':.____r:;—‘ . 'H«,_, | — r‘.;; '_'[_r_’_" =
:}(i :.—n l ” - o [Tl [)-C.]
F v e AT

z NM&JMMMMHEMN&HMXMMMNM
Puc. 1. Crpykrypa BCK MH2XAO010

BCK coaepxutr 8CIBOEHHBIX BXOJHBIX TOBTOPUTENICH HAINpPSIKEHUS Ha
nojeBbIX TpaHzuctopax, 16 OTA-ycunureneit, 16 MamoMOUIHBIX MOBTOPUTEIEH
HaIpsDKEHMsI, SBBIXOJIHBIX TMOBTOPUTENECH HANpPSKEHUS, 23aps10-9yBCTBUTEIbHBIX
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Puc. 2. OcoOeHHOCTH TPACCUPOBKU MEKCOEAUHEHUN BHYTPH MaKpOsYEHKU

CBOOOJIHBIC PE3UCTOPHI U KOHﬂeHgaTopLI.
[G=SINT ﬂl]ﬂﬂ I] ﬂﬂﬂpﬂ I:I

o 1]
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S —

t

Cnennanu3zupoBaHHble MUKpocxeMbl Ha ocHOBE BCK MoOeT M3roTaBiuBaTh
mo0oe TpoPuIbHOE TNPEANpPUsITHE, CIOCOOHOE BBINOIHATH MEXKCOCIUHEHUS

MHTETpajbHbIX AJIEMEHTOB B IByX YPOBHSX:
1 ypoBeHb, muprHa MeXcoequHeHus (MeTamia) 4,5 MKM ¢ 3a30poM 1,5 MKMm;
2 ypoBeHb, IIMpUHA MexcoeauHenus (meramia) 9,0 Mkm ¢ 3a30pom 3,0 MKM.
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Puc. 3. Dnextpuyeckas cxema OneparmoOHHOTO yermnTeds, Bkirovaronero OTA-
YCUJIUTENb U MAJIOMOIIHBIN NOBTOpUTENH HanpsokeHus (VF)

Komnexkrun pa3paboTYUKOB (ITpoxonenkoH.H., ByteipnarnaH.B.,
ITaxomoBU.B., byrakoa A.B. u np. — HAI'TY, Poccus;/IBopuukosO. B.,
YexosckuitB. A., HstnoB. Jl.- Pecnybnuka benapycb) BBINONHAET IS
poccHMCKUX M 3apyOeKHBIX 3aKa34MKOB TOJIHBIM IUKI MPOEKTUPOBAHUS
MoJy3aKa3Hblx MUKpocxemM Ha ocHoBe ABMK-2.1 — cuHTe3, MonaenupoBaHue,
pa3pabOTKU  TOIMOJIOTUM, M3rOTOBJIEHUM KpUCTAJIOB, cOOpKa, HW3MEpEHue,
UCIIBITaHNE, IOCTABKa MAJIBIX HapTHIA.

KoHTtakTHass nHGOpMaIIHsI
[Tpokonenko Hukonait Hukomaesuu, JII'TY, prokopenko@sssu.ru

JBopuuko Ouner Bnagumuposuu, OAO « MHUIIN», oleg_dvornikov@tut.by
Otneyarano B tuniorpaduu HMznarenscrsa MCOUIT (D) AI'TY. Tupax 3 k3. 3aka3 Ne 197.
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1.2 ITosy3aka3Hbie paAMALNOHHO-CTOMKHAE MUKPOCXEMBbI JJIsI
AATYHKOBBIX CUCTEM M AHAJOI'OBLIX ITPOIECCOPOB aBUOHUKHN Ha
0CHOBe 0230B0Oro MaTpu4Horo kpucramuia AbMK-2.1

B pamkax poccuiicko-6enopycckoro corpyanudectsa JAI'TY u OAO
«MHMUIIN» pazpadortan HOBbIN (2016 T.) Ga3oBbId MaTpuuHblil Kpuctamt ABMK-
2.1, mpeaHa3HAaYCHHBIN Il MPOCKTUPOBAHUS PAAUALUMOHHO-CTOMKHUX AHAJIOTOBBIX
MHUKpPOCXEM pPa3IU4YHOro (PYHKIMOHAIBHOIO HA3HAYECHHUsS] M peHIeHUs MpodsieM
UMIIOPTO3aMEIICHHUS.
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Puc. 1. Yopomennsiit ueptex Tononoruu Mmakposaeiiku ABMK-2. 1

E%

h 54

(o | o | |
(=] ]

£
! ]
!

ABMK-2.1 conepXuUT 4YeThIpe UIACHTHUYHBIX KaHalda, KaXIbld U3 KOTOPHIX
COCTOUT U3 JABYX MaKpOSUeeK, IMO3BOJLIIONIUX cO3AaTh aHanoroByio MC wmamoit
creneHu unrerpamnuu: OV, komnaparop, 34Y, OTA-ycunurens u T.11.
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Puc. 3. I'aGaputHsie pazmepsl mukpocxembl ABMK-2.1

Konnextus pazpadorunkoB ([IBopuuxos O. B., Uexorckuii B. A., [lsatinoB B.
JI. - Pecniyoniuka benapycs, [Ipokonenko H.H., byteipnarun H.B., Tlaxomor 1.B.,
byrakoBa A.B. u np. — AT'TY, Poccus) BEINOMHSET 711 POCCUMCKUX U 3apyOeKHBIX
3aKa34MKOB MOJIHBIM LIUKJ MPOEKTUPOBAHUS MOJy3aKa3HbIX MHUKPOCXEM Ha OCHOBE
ABMK-2.1 — cuHTre3, MonaenupoBaHHe, pPa3pabOTKU TOIMOJOTUM, H3TOTOBICHUM
KpPHUCTAJJIOB, COOpPKA, U3MEPEHHE, UCTIBITAHUE, TOCTABKA MaJIbIX MapTUH.

KoHTtakTHass nHGOpMaIIHsI
[Tpokonenko Hukonait Hukomaesuu, JII'TY, prokopenko@sssu.ru
HBopaukoB Oner Binagumupouy, OAO « MHUIIN», oleg_dvornikov(@tut.by
Bbyteipinarun Hukonait Bnagumuposuy, JII'TY, nbutyrlagin@mail.ru
byrakoBa Anna ButanseBHa, JII'TY, annabugakova.1992@mail.ru
[TaxomoB Unbsa Buktoposuu, AI'TY, pahom2191@mail.ru

Otneuatano B Tunorpadguu Mznarenscrsa MICOUII (D) AT'TY. Tupax 3 k3. 3aka3z Ne 197.
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1.3 JIsyx3HauHas 1 MHOTO3HaYHast uupposas IKb nias
CHENMAIN3UPOBAHHBIX BbIYUCAHUTENEH B 0a31ce TOKOBBIX

npeodGpa3zoBareJieil JJOrH4eCKUX CHTHAJIOB

[Ipenmaraemseiii HOBBIM kiacc mudpoBoit OKb sBisercs ambrepHaTHBOM
KJIAaCCUYECKUM JIOTUYECKUM 3JIeMEHTaM ¢ 00pa0OTKOM MOTEHIMATbHBIX CUTHAJIOB U
npeJHa3HaueH JUIsl MPAKTUYEeCKOro MPUMEHEHUS! B CHEUBBIYUCIUTENSAX U CUCTEMAaX
yIpaBieHusi, padOTaAIOIUX B TSKENIBIX YCIOBUAX OKCIUTyaTauuu (paauaius,
TeMIrepaTypa, HeCTaOMIbHOCTh TUTAHMUS ).

Pa3paboTanbl TOKOBBIEC IBOUYHBIE U TPOUYHBIEC IJIEMEHTHI, CHHTE3UPOBAaHHbIE
B JMHEWHON (He OyneBoit) anredpe: «N», «HE», «JI1», naBEpTOpHI, CyMMaTOPHI,
TPUITEPHI, AEMUPPATOPHI, MYTBTUILIEKCOPHI, KOMIIAPATOPhI, PETUCTPbI, CYETYUKHU U

Ap.

Puc. 1. DnemenT TponyHOTO TpUTTEpA
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Puc. 2. Bpemennas quarpamma paOoThl TPOMYHOTO TPUITEpa

[To nanHOMY Hay4YHOMY HarpaBlieHHIO Mony4deHo 6osiee 30 mateHToB PD.

OcHoBHBIE 00JlacTH TpaKkTHYEeCKOro ucrojs3oBanus OKb — mosmy3akasHbie
MHUKPOCXEMBI  JUISl  CICLBBIYMCIMTENIEH  pPAa3IUYHBIX  JAaTYUKOBBIX  CHCTEM
COBPEMEHHOW AaBHOHUKHM, pEaju3yeMble Ha OCHOBE paJWallMOHHO-CTOMKOTO
6a3zoBoro matpuuHoro kpuctamia ABMK-2.1.

KonraktHas unpopmanus

[Tpoxonenko Huxomnait Hukonaesuu, JAI'TY, prokopenko@sssu.ru
UepnoB Huxkomnait iBanoBuy, chernovni@yandex.ru

IOrait Bnagucnas SIkonesud, FODY, yugtag@gmail.com

Bbyreipnarun H.B., [1laxomos W.B., byrakosa A.B., IT'TY

Otneuatano B Tunorpadguu Mznarenscrsa MCOUII (@) ATTY. Tupax 3 o9k3. 3aka3z Ne 197.
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1.4 ToxkoBuXpeBasi HHTErpaJbHAs HHAYKTUBHOCTD C NPeAeJbHO
BbICOKOH IJIOTHOCTBHIO JIJISI CHCTEM CBSI3U 0eCNMIOTHBIX

JETAaTC/JIbHBIX almnaparoB
Pazpaborana HOBas KOHCTPYKLHS IJIaHAPHOM TOKOBUXPEBOU
MHUKPOCKOITMYECKOM HMHIAYKTUBHOCTH C TEXHOJOTHUEHW «HPOBOJAIIAA IUIEHKA B
TOKOBOM KOJbIE». Peanu3yer Kak IIOJIOKUTEIbHBIE, TaK W OTPHULIATEIIbHBIC
WHJIYKTUBHOCTHU C TPEEIbHO BBICOKON MOBEPXHOCTHOM IJIOTHOCTHIO (10 Cu/M),
KOTOPBIE€ HEJJOCTUKUMBI B COBPEMEHHBIX TEXHOJIOTUSIX.

%,
4

ety

T

 Hetrmi Hoeoropog,
Hosocmbupex

N.\(_TVITYT Co o

[Ipumenenune tpaaumoHHbiXx KMOII-TexHOMOTHE B MHUKPO3JIEKTPOHUKE
MIO3BOJIIET B OJHOM CJIOE HMHAYKTOpa JOCTUraTh MOBEPXHOCTHYHO IIJIOTHOCTH
WHIYKTUBHOCTU Topsiaka 0,2 Ca/m° (2ul'm ma mmomanu 100x100 MKMz). Bce
OJIMHOYHBIE UHIYKTOPHI XapaKTepU3yIOTCs MpeaeIbHON BEPXHEH 4acTOTOM paboTHI,
Ha3bIBaeMOM «4actoTta cpesza» (cutoff frequency). JlJis MHIYKTOPOB € Pa3IuyHOUN
reoMeTpueit oHa JexuT B auamna3one yactot 0,8 I'rip - 5 ['ro.

_ I N Ha pucynke npusenena
T G o

K Ko KOHCTPYKIIMS IIPeAJIaraeMou
TOKOBUXPEBOM MHIYKTUBHOCTH (3asBKa
Ha mmateHT Ne 2015151513/08, 3asBi.
01.12.15 r.).

OHa oTM4aeTcsi OT U3BECTHBIX
KOHCTPYKLHMN TE€M, YTO B HEU
CIIUPAIbHBIN TTAHAPHBIA UHIYKTOD
3aMEHEH Ha OJJTHOBUTKOBOE TOKOBOE
KOJIBLIO Y UCKJIFOYEHA MHOT'OCIIOMHOCTD

JIONOJIHUTEIILHON TOHKOM IIJIEHKH.

B m— Bo  BHyTpeHHIOO  00JacTh  BHTKa
(TOKOBOTO KOJIbIIAa) M3 METaJUIMYeCKOM
IUICHKA  TOJNIIMHOM  h;  BBeJEHa
JOTIOJIHUTEIIbHAS TOHKast IJIEHKA
. TOJNIIIUHOW K,  pagmycom R w3
Marepuaia, o0OJaJalolero 3aJaHHON
AIEKTPONPOBOJIHOCTHIO, U HE UMEIOILIETO

AIEKTPUYECKOTO KOHTAKTA C BUTKOM.
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B xagecTBe Mo105%KKu IPUMEHEH candup.

Hcnonb3oBanre aIIOMUHUS TIPU HAMBLICHUU TOHKOM TWIEHKHU pagunycoM R=50
MKM U TOJIIUHON /1,=100 HM MO3BOJISIET MTOIYUYUTh MOJOKHUTEIBHYIO TOTOKOBYIO
UHyKTUBHOCTb TOHKOM IUIEHKHU Ly=50 HI'H. Tonkas ruiénka Oyner padorars Ha
HaHOpa3MepHOM d(pdekTe u obecrieynBaTh YaCTOTHO-HE3aBUCUMYIO UHYKTHUBHOCTh
B quama3oHe yactot oT 0,5 g0 50 MI11.

Hampinenve amtoMuHUEBOW TIEHKH TOJMIMHONW /=2 MKM C COXpaHEHHEM
OPYTUX T€OMETPUUYECKUX PA3MEPOB MO3BOJIMT MOJIYUYUTh OTPULIATEIIBHYIO YaCTOTHO-
3aBUCUMYI0 JTMHAMUYECKYI0 HHAYKTUBHOCTb L=—47 HI'H. Takas ToHKas IUIEHKA
Oynmer paboraTh Ha HaHopasMmMepHoMm »dddekre Ha yacrtore 1,6 Mri. EE
1[eJ1ecoo0pa3Ho  HMCIOJIb30BaTh JJI TACCHBHOM  KOMIIGHCAIIMU  Mapa3uTHBIX
WHIYKTUBHOCTEW B «CHUCTEMAaX HA KPUCTAJLIIE).

3ameHa aJlOMUHUEBOW MIIEHKU HA MUIEHKY M3 MOAU(DUIMPOBAHHOTO KPEMHHS
MO3BOJIUT MOBBICUTH JUANa30H PaOOThl UHIYKTUBHOCTH J0 JE€CATKOB rUrarepil.

KonrakrHas unpopmanus

[Tpoxonenko Hukonait Hukomaesuu, JAI'TY ,prokopenko@sssu.ru
Canorun Bnagumup I'eopruesuy, AI'TY, sapogin@mail.ru

Otneyarano B tuniorpaduu Mznarenscrea MCOUIT (D) AI'TY. Tupax 3 k3. 3aka3 Ne 197.
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IMHWMIINU A4S

—! OTKPLITOE AKLIMUOHEPHOE OBLLECTBO
o

MuHCKHMA HAYYHO-

ucciae10BaTebCKHii
NpUOOPOCTPOUTEIHLHBIN

HHCTUTYT

1.5 UnTterpansuas mukpocxema MH2XA010-04 n1ByxxkaHajabHOro
AHAJIOTOBOI0 MHTepP(deiica eMKOCTHBIX U MbE303JICEKTPUYECKUX

AATYHKOB JICTATC/ILHBIX allllapaToB

Mukpocxema npeoOpasyeT 3apsl OT IbE30IEKTPUYECKOTO JaTyMKa B
HanpsDKeHHe, KOTopoe YycuiauBaercs U QuibTpyercs. Benuumna kxodddunnenrta
npeoOpa3oBaHUsl BXOJHOTO 3apsja B BbIXOJHOE HampsbkeHMe Kou M MOJI0CHI
nponyckanus BW onpenenstorcs BHEITHUME djieMeHTaMu. Peann3oBana Ha OCHOBE
6azoBoro ctpykrypHoro kpuctammia MH2XA010, pa3paboraHHOro B paMKax
poccuiicko-6enopycckoro corpyauudectBa OAO «MHUIIN» (r. Muuck) u AI'TY
(r. PoctoB-Ha-/lony). Beinyiiena onbsitHasg naptus (2016 r.).
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HaumeHoBanue napamerpa, | bykBeHnHnoe Hopma Temmnepary
eTMHUIA H3MepeHusi, | 0003HAYEHHE | MapaMeTpa pa
PEKUM M3MEPEHUst napamerpa He MeHee He DoJiee cpensl, °C
Tok mnoTpedsieHHs1 OT MOJONKUTEIBLHOrO | Iccs - 20 25+10
MCTOYHUKA MUTAHUS OJHOI0 KaHaja, MA 30 —60; 125
BbixogHoe Hanpsixenue mnokos, B, mnpu | Ugo -0,1 0,1 25+10
CONPOTHUBJICHUH Pe3NCTOpPa 0OpaTHOI CBA3M

Rp=10 MOwm, (6€3 noacTpoiku) -0,3 0,3 -60; 125
MaxkcuMadbHBIH BBIXOTHOI umnyabe | Upgmax 4,0 - 25+10
HANIPSIZKEHUSA (0T MHUHMMAJBHOIO [0 —60; 125
MaKCUMAJILHOT0 3HAYeHus ), B

Kodpduuuent mpeodpazoBanus BxoaHoro | Koy 2 25 25+10
3apsia B BbIXOAHOe HampsikeHue, B/nK, npn —60; 125
Rg=10 MOmM, Bxonnom 3apsine Qunp=100 pK,

e€MKOCTH coequHeHHOoii ¢ BxoaoM (Cinp)

C]Np=100 n®

BepxHas rpaHuyHas  4acToTa  MOJOCHI 10 25+10
nponyckanus fy, kI'n

IIpuBenenublii. Kk BXoay IIymMoBoOH 3apsa | Qng 0,8/1,8 25+10

34y*, pKu, npu Rg=10 MOm,
C]Np=10 n®d / C]Np=100 nd

Ilpumeuanue: * - bes nonocosozo punvmpa (U2, U3 na pucynke)

KonraktHas unpopmanus

[Tpoxonenko Huxomnait Hukonaesuu, JAI'TY, prokopenko@sssu.ru

JiBopuukoB Oner Bnagumuposuu, OAO « MHUIIN», oleg_dvornikov@tut.by

Otneyarano B tuniorpaduu Msznarenscrsa MCOUIT (D) AI'TY. Tupax 3 k3. 3aka3 Ne 197.
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1.6 UuTerpansHas mukpocxema MH2XA010-02
YeThIPeXKAaHAJIbHOI0 TPAHCUMIIEJAHCHOT0 YCHJINTEJIS /IS

(oTONPHEMHNKOB ¢ BBICOKUM BHYTPEHHUM CONPOTHBJIECHUEM
[IpennasnaueHa ass 00pabOTKM CUTHAIOB BBICOKOOMHBIX (DOTONPHUEMHHUKOB C
BHYTPEHHUM conpotuBieHueM a0 1,6 MOwm, BHyTpeHHEN emKkocThio 10 60 nd.
PeanuzoBana Ha ocHOBe 0a3zoBoro crTpykTypHoro kpuctama MH2XAO010,
pa3paboTaHHOTO B paMKax poccuiicko-0emopycckoro corpyanudectea OAO

«MHUIIN» (r. Munck) u AT'TY (r. PocTtoB-Ha-/{oHy). BeinynieHa onbsiTHas napTus
(2()16 r.).
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HaumeHoBaHue nmapaMeTpa, | BykBeHHoe Hopma Temneparypa
eIMHNIA u3MepeHusi, | 0003HAYEeHUE | mapamMeTpa cpensl, °C
PeKAM M3MepeHust napamMeTpa He MeHee He Oosee

Tok nmorpedieHUs OT MOJMOKUTENBHOIO | Icc+ - 18 25+10
MCTOYHUKA TNHUTAHUSA OJHOI0 KaHaJa, 26 —60; 125
MA

MaxkcumaibHoe HanpsizkeHue onopHoro | Uggr -5,0 5,0 25+10
curnaia no sxony ACT, B

Hanpsikenne cmemenuss Hyas (mociae | Upg -0,5 0,5 25+10
MOACTPONKH B HOPMAJIBHBIX yCJIOBHUSX), -5,0 5,0 —60; 125
mB

Koappuuuent npeodpazosanus npu | Ky 240 25+10

Rg = 1,6 MOm, MB/HA 200 —60; 125
MakcuMaibHOe BbIxogHOe | Uomax -2,5 2,5 25+10
HanpsiskeHue, B —60; 125
YacToTa enmHUYHOr0 ycusaenusi, MI'n f 5,0 - 25+10

KonraktHas unpopmanus

[Tpoxonenko Huxomnait Hukonaesuu, JAI'TY, prokopenko(@sssu.ru

JBopuukoB Oner Bnagumuposuu, OAO « MHUIIN», oleg_dvornikov@tut.by

Otneyarano B tuniorpaduu Mznarenscrsa MCOUIT (D) AI'TY. Tupax 3 k3. 3aka3 Ne 197.
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1.7 UuTerpansHas mukpocxema MH2XA010-03

YeThIPEXKAHAJIBHOI0 YCUJIUTEJIS HANIPSIKEHUS ISl
(poTONPHEMHNKOB C HU3KUM BHYTPEHHUM CONPOTHUBJICHUEM

[Ipennasnauena nanas o0OpaOOTKM CUTHAJIOB HU3KOOMHOI'O

HCTOYHHKA

CUTHAJIOB C BHYTPEHHUM comnpoTuBiieHuEM 0kojo 100 OM, BHyTpEeHHEN €MKOCTHIO
okoo 60 nd. PeanuzoBaHa Ha OCHOBE 0a30BOr0 CTPYKTYPHOTO KpuCTasia
MH2XA010, pazpaboTaHHOTO B paMKaX POCCUHCKO-0EI0PYCCKOTO COTPYTHUUECTBA
OAO «MHUIIN» (r. Muuck) u AI'TY (r. PoctoB-Ha-/lony). BeinymieHa onbiTHas

naptus (2016 r.).
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HaumeHoBaHue napaMeTpa, | BykBeHHoe Hopma Temnepartypa
eJIMHNLA u3MepeHusi, | 0003HAYeHHe | mapaMeTpa cpensl, °C
PeKUM M3MepeHust napaMeTpa He Menee | He Gonee
Toxk mnoTpedseHUsT OT MOJOKUTEIBLHOTO | Iccs - 14 25+10
HCTOYHMKA MMUTAHUS OHOTO KaHAJIa, MA 20 —60; 125
MakcumajibHOe  HampsikeHue  onopHoro | Uggp -5,0 5,0 25+10
curianaa, B
Hanpsi:zkenue cmemenusi Hyas  (mociae | Uy -0,5 0,5 25+10
MOACTPOMKH B HOPMAJIBHBIX yCJI0BHAX), MB -3,0 3,0 -60; 125
Ko puuueHT ycnneHus HanpsizKeHUst Ay 2500 25+10
2300 —60; 125
MaxkcuMaJibHOe BBIXOHOE Hanpsixenue, B Uomax -2,5 2,5 25+10
—60; 125
ITosioca npomyckanus, KI'n BW 2,0 - 25+10

KonrtaktHas unpopmanms

[Tpoxonenko Hukonait Hukomaesuu, JII'TY, prokopenko@sssu.ru

JBopuuko Ouner Bnagumuposuu, OAO « MHUIIN», oleg_dvornikov@tut.by

Otneyarano B tuniorpaduu Msznarenscrsa MCOUIT (D) AI'TY. Tupax 3 k3. 3aka3 Ne 197.
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1.8 Mukpocucrema aJisi onpeaejeHusi XapaKTePUCTHK
OMOJIOTHYECKHUX KJIETOK € pacnapauieJJMBaHNeM Ipoiecca

U3MepeHun

Pa3paborana apxutekTypa u wuHTerpaibHas SiGe MUKpocxema IS
OMpENENICHUs]  IUAJICKTPUYECKUX CBOWCTB OHOBENIECTB B  MHUJUIMMETPOBOM
nuara3oHe BOJIH. [IpoBeneHO KOMIIBIOTEPHOE MOJAECIMPOBAHUE MUKPOCXEMBI C
Y4ETOM Mapa3UTHBIX CBOMCTB MaTEpHAIIOB. BeayTcs uamepenus: Ha KpucTalie.

[IpengnazHaueHa s ONPENENICHHST  CTaTUCTHYECKH  JOCTOBEPHBIX
JIUDJIEKTPUYECKUX  CBOWCTB  OMOJIOTMYECKOro Marepuaina (AUdJIEeKTpUYecKast
CIIEKTPOCKOMHMS) Ha KJICTOYHOM YpPOBHE B JIMama3oHE KaK HU3KHX (0 Merarepii),
Tak 1 BeIcOkuX (710 80 I'T'1r) vacror.

A tumour is forming

Cancer cells dividing Normal cells

ObsaacTH NpUMEHEeHUSI:

— Jluarnoctuka 3a0osieBaHui (pak, OMyXxosu);
— KomrulekcHOe u3ydeHue BO3ACHCTBHS OJICKTPUUYECKOTO IO  BBICOKOM
gacTtoThl (field exposure) Ha KiIeTKH;

— HccaenoBanus TOKCHYHOCTH,

19



JlocTonHcTBAa:
—Bricokas CTaTUCTHYECKas JOCTOBEPHOCTh  JIaHHBIX 34 CYeT
pacnapajiyieIMBaHus Ipolecca U3MEPEHHUIH;
—KOMMaKkTHOCTh U YHUBEPCAIBHOCTD;
—>WM3mepenns nHa BU u CBY nuamazonax (6marogapsi 6JIM30CTH CEHCOPOB K

MHTETrpajJbHBIM U3MEPUTENBHBIM SUEHKaM);

Muxkpocucrema

Kamepa gns
obpasuyoB

A: BY reHepatop
B: BY cmecutensb
C: HY namepurenb mmnegaHca
D: BbICOKOBONIbTHaA CTUMYNALUA
E: TecroBas Kamepa

UHTEerpasibHbie
MUKpOCXembl

coegUHeHUsA
noanoXKa

WKHa AdHHbIX

20



Tomosornyeckuii 4Yepre:k U3MEPUTEIbHON AYEHKHU

Pa3mepsl kpuctasia: 834 x 930 mxm
JInana3zon yactot: 38 - 46 I'T'ix

Texnonorusi: BuUKMOII SiGe 130 am
Pazmepsl Mukpocxembl = 1 mm’
NuTerpupoBanHass MUKPOCHCTEMA H3MEpPEHHH

KonrakrHas nnpopmanms

bynsaxos I1.C., AT'TY, budyakovp@gmail.com
Kpaytmnaiinep B., 'amOypckuii TeXHOTOrHYeCKUd YHUBEPCUTET

Ortneuarano B tuniorpaduu Mznarenscrsa MCOUIT (D) AI'TY. Tupax 3 k3. 3aka3 Ne 197.
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YHUBeEpCHUTET
HHCTUTYT

1.9 YHuBepcaJibHOE ONITHKO-3JIEKTPOHHOE YCTPOMCTBO ISl

00padOTKM CUTHAJIOB KPEMHHEBBIX IETEKTOPOB 3aPSIKEHHbBIX YACTHII

B pamkax poccuiicko-6enopycckoro corpyanudectsa AI'TY, OAO
«MHUIIN» u BI'Y (r. Munck) pa3zpabotanbl 31ekTpoHHble Moayau CRP-MDL-1,
CRP-MDL-2 u yHuBepcaabHOE ONTHKO-3JIEKTPOHHOE YCTPOMCTBO MJisi pabOThI C
paznuuHbIMU TUnaMu poronprueMHukoB (JIO, KOV u ap.).

Puc. 1. ®otorpadus 3IEKTPOHHOTO MOTYJIS.

Monynu npeHa3Ha4YeHbl 1711 ONTUYECKUX U3MEPEHUN B (PU3MKE BBHICOKUX YHEPTUH.
Wx mapaMeTpbl COOTBETCTBYIOT JIYUIIIMM 3apyO€KHBIM aHAJIOTaM JIaHHOT'O KJlacca.
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Puc. 2. AMmuryHoe pacnpeaeneHue uMiyiabcoB oT aetekropa ITIITA-1K.

Ha ocnose monyns CRP-MDL-1 skcniepuMeHTaIBHO M3y4€HA BO3MOXKHOCTH

perucrpanv CUTHAJIOB KPCMHHCBBIX JCTCKTOPOB 3adPsXKCHHBIX YaCTUIl OT
239
HCTOYHHUKA aJIB(I)a-I/ISHy‘IeHI/ISI Pu.

“n

0 L1 1] N
Lhedden

Puc. 3. AMmuryaHoe pacnpeaeneHue uMiyiabcoB oT getektopa ITITA-1KS.

KonTakTHas napOpMaIiys
JBopuukos Ouner Bnagumuposuu, OAO « MHUIIN», oleg_dvornikov@tut.by
UYexosckuii B.A., Istinos B.JI., I'azuzo .M., BI'Y, Pecniyonuka benapych
[Tpokonenko Hukonait Hukomaesuu, JII'TY, prokopenko@sssu.ru
bynsaxos Ilerp Cepreesuy, AI'TY

Otneyarano B tuniorpaduu HMsznarenscrsa MCOUIT (D) AI'TY. Tupax 3 k3. 3aka3 Ne 197.
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HUCOuII (¢p) ATTY

[MHVIIVIGp

OTKPbITOE AKLlVIOH EPHOE OBLuECTBO

Munckuii HaY4HO-
HCCJIe10BATE/IbCKUM
NpHOOPOCTPOUTENbHBINA HHCTUTYT

1.10 Mukpocxema paauanuOHHO-CTOMKOT0 ONEPANMOHHOTO
yeusntesas MC-3 Ha ocHOBe OMIIOJISIPHO-TI0J1€BOT0

TEXHOJOITHYECCKOIo nmpomecca 1y 1arT4YmKoOBbIX CUCTEM
B pamkax poccuiicko-6enopycckoro corpynnudectsa JAI'TY u OAO

«MHUIIN» (r.

MuHck) pa3paboTaHBbI

TCOPCTUUCCKHUC OCHOBBI

MIOCTPOCHUS

JIBYXKOMITOHEHTHBIX Ju(]depeHInanbHbIX KacKaloB 0€3 KIIaCCUYeCKUX UCTOYHUKOB

OIIOPpHOT'0 TOKa,

a4 TaK JKC HOBOI'O IIOKOJCHUA TIOJIY3aKa3HbIX MHUKPOCXEM

ONEpallMOHHBIX YCWINTENEH Ha OCHOBE 0a3oBoro kpuctamia ABMK-2.1.
+

In.1

Vi

Out.2

[

7
1\nl

In.1

Iri. |

01

O 2

Ol

b
0l

=]

Puc. 1. ITIpumepsl nocTpoenus AByxkoMnoHeHTHBIX JIK
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Puc. 2. ba3oBas cxema BKIIFOUEHHUs IBYXKOMITOHEHTHBIX JIK

3asgBka Ha mateHT PO Ne2015143966/08 ot 13.10.15
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s JIRICE !

Puc. 3. Ynpowennslii Tononornueckuit yeprexx OY NC-3
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; R16 % R17
650 650
Q27
GC1E Q28
Q29
N Jnpt-
Q30 2°
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GC1E R20 PADJ
85.5k
ee Q33 Q34
R21 R22
650 650
R23 GC1E R24 2GC
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] i c4 - 0 ‘ Q37
0 = =
PADJ - = H PADJ ZGCk'I'_Z out
{0.91p*4} | Q38 !
R25 c5 Q39
—W—— s GC1E
258 {0.91p*4} Q40 GC1E Q41
- C6 R26
GC1E GC1E  kpo1p ) 3R325 | Q42 Q43
Cor1 - |
RN | N
2GC 2GC
R27 R28 R29 § R30
% Vee %
{5.8k*2} 325 120k 325
Puc. 4. Dnexrpuueckas cxema OY NUC-3
1 180d 2 1.0M ; :
Fn=1e14sm-2
140d 50.35M,82.07)[
10K n
93d
47d 100
-0d4 [T R T
1.0
-47d
>>
-93d + 10m : : : : :
10Hz 1.0KHz 1.0MHz 1.0GHz
o p(v(out1)/v(inp1-)) o v(out1)/v(inp1-)
Frequency

Puc. 5. AUX u ®UX mukpocxembr MUC-3 npu motoke Heittporos Fy = 5-10" n/cm®
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Fn=3-1014

HopMmaJsibHBIE Fn=1014
Dc = 3 Mpag,
yCJ10BUA H/cMm? H/cM?
Ky 68520 44590 7810 52970
Ao 109,7 rpan - 38,4 rpaz 83,4
Vot 0,129 mB - 0,778 mB 0,312 mB

OcHOBHEIC HaIlpaBJICHUA TIIPAKTHYCCKOTO HCIIOJIb30OBAHUA HpeﬂnaraeMoﬁ
cxemoTexuuku OV — IMOJTYy3aKa3HbIC IIPCHHU3NOHHBIC MHKPOCXCMbI HHTCp(l)CfICOB
PA3JIMYHBIX JATYUKOBBIX CUCTCM COBpCMeHHOﬁ ABUOHHUKH, PCAIIN3YCMBIC Ha OCHOBC

6a3oBoro matpuyHoro kpucramwia ABMK-2.1.

KonrakrHas unpopmanus

[Tpoxonenko Hukonait Hukomaesuu, JII'TY, prokopenko@sssu.ru
JBopuukos Ouner Bnagumuposuu, OAO « MHUIIN», oleg_dvornikov@tut.by
Crapuenko E.N., byreipnarun H.B., [TaxomoB U.B., AI'TY

Otneyarano B tuniorpaduu Msznarenscrsa MCOUIT (D) AI'TY. Tupax 3 k3. 3aka3 Ne 197.
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1.11 /IByxkanaabHass Mukpocxema AD-2.18 niis1 00padoTku

CUTHAJIOB KPeMHHEBbIX (POTOYMHOKUTE I
B pamkax poccuiicko-6enopycckoro corpynnudectsa JAI'TY u OAO
«MHUITIA» (r. MwuHCK) pa3paboTaHbl W HU3TOTOBJIEHBI SKCIEPUMEHTAIBHBIC
oOpasipl  AByXKaHadbHOW MuUKpocxeMbl AD-2.18 must 00paOoTKM CUTHAIOB
KPEMHHUEBBIX (DOTOYMHOXKHUTENEH, MpeaHa3HAYECHHOU JUIsl ONTUYECKUX U3MEPEHHI.
[lapameTpbl MHUKpPOCXEMBbl COOTBETCTBYIOT JIyUIIUM 3apyO€KHBIM H3CIHUSIM
JAHHOT'O KJIacca.

4 6 5
m KY Ampl-1.18 J—M—l—
- Bxon 1 MSOB052A
R=10 |—p InpA OutA 7
kOM OUtAINY Bxon 2 3
Vigy [« | curxp ﬂ >
Vg [@ > E
Vee > ﬁ
>
Vee y vV N =
8 GPIB/USB
Bbixon 33250A
CurHXp-> n
15 AOH-1

9

y Buixog 33250A
-> CuHXp <

2
11
E3646A
Beixog 1
< MK
Boixop, 2
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OT BCJIMYHHBI PCTYJIUPYIOIICTO HAIIPSAIKCHUA

KonTakrHas unpopmanms

[Tpoxonenko Hukonait Hukomaesuy, JII'TY, prokopenko@sssu.ru
JBopuuko Ouner Bnagumuposuu, OAO « MHUIIN», oleg_dvornikov(@tut.by
Crapuenko EBrenuii iBanosuu, I'TY
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NpUOOPOCTPOUTEIHLHBIH

UCOuII (¢) ATTY HHCTHTYT

1.12 Muxpocxema BSK-2 1y1s1 00pad0TKH CHTHAJIOB JIABMHHBIX

¢doroauoaos
B pamkax poccuiicko-6enopycckoro corpyanudectsa (OAO «MHUIIN», r.
Munck u JAI'TY, 1. Pocros-Ha-/lony) pa3paboTaHbl ¥  W3TOTOBJICHBI

AKCIIEPUMEHTAIbHbBIE 00pa3lbl paJHaAllMOHHO-CTOWKOM MuKpocxeMbl BSK-2,
IIPEJHAa3HAYCHHOM JUIi ONTHUYECKUX u3MepeHuil. [lapamerpsl MHKpOCXEMBbI
COOTBETCTBYIOT JIYULIUM 3apyO€KHBIM U3JEIHUSIM JaHHOTO Kiacca.

Puc. 1. Tononornyeckuii yepTexk MUKpocXeMbl BSK-2
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KonrakrHas unpopmanus

[Tpoxonenko Hukonait Hukomaesuu, JII'TY, prokopenko@sssu.ru
Crapuenxo Eprenuii UBanosuu, AI'TY, star@sssu.ru

JBopuukos Ouner Bnagumuposuu, OAO « MHUIIN», oleg_dvornikov@tut.by

Otneyarano B tuniorpaduu Msznarenscrsa MCOUIT (D) AI'TY. Tupax 3 k3. 3aka3 Ne 197.
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@ mq}iﬁ%‘i MuHckuii Hay4HO-
TOsub1H Penepanbubiii HCCJIeA0BATEIbLCKH I
HHBEPCHTET NPUOOPOCTPOUTENLHBIH
UCOwII (§) ATTY yHHBEp pHoopoctp

HHCTUTYT

1.13 MukpocxemMa MOY-1 HHCTPYMEHTAJIBHOI0 YCUJIUTE/IA AJIA
NPCHU3UNOHHBIX TATYUKOBBIX CUCTEM

B pamkax poccuiicko-6enopycckoro corpynnudectsa JAI'TY u OAO
«MHMUIIN» (r. MuHCK) pazpaboTaHbl HM3rOTOBIEHBI AKCIIEPUMEHTAIbHBIE 00pa3IIbl
NPEeLM3UOHHON paguallmOHHO-CTONKON MHuKpocxeMbl MOVY-1 (MHCTpyMEHTa bHBIHI
ycunurelb Ha ocHoBe DD OV), npeaHazHaueHHOM sl MUPOKOTO UCIOIb30BaHUS B
CHEeIUalIbHBIX aHANOro-uu(poBbIX UHTEp(eEicax U AATYUKOBBIX CUCTEMAX HOBOIO
nokoJjieHus. IlapaMeTpbl MHKPOCXEMBI COOTBETCTBYIOT JIYYIIUM 3apyOeKHBIM
U3JIENIUSAM JTaHHOIO KJlacca.

[Tatent P® Ne 2490783

®doto 1. MakeTHBII 00pa3el] HHCTPYMEHTAILHOTO yCuiIuTes Ha ogHoM DD OY
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Puc. 3. Bapuantsl moctpoerust Y na mukpocxeme MOVY-1

KoHTtakTHass nHGOpMaIIHsI
HBopaukoB Oner Binagumuposudy, OAO « MHUIIN», oleg_dvornikov(@tut.by
TutoB Anexcert EBrenneuu, FODY, alex.evgeny.titov@gmail.com
[Tpokonenko Hukonait Hukomaesuu, JII'TY, prokopenko@sssu.ru

Otneuatano B Tunorpadguu Mznarenscrsa MCOUII (@) AT'TY. Tupax 3 k3. 3aka3z Ne 197.
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Ommb1il peneparbubIii MuHckHii Hay4HO-HCCTeA0BATEeNbCKHUI
NUCOuIl () AT'TY yHuBEpCHTET NPpHOOPOCTPOUTEIbHBIH HHCTHTYT

1.14 Muxpocxema MOY-4 npenu3uoOHHOTr0 HHCTPYMEHTAJIbHOT0
YCHJIMTEJIS1 HA OCHOBe Tpex MmyJbTuau(dPepenuuanbubix OY
B pamkax poccuiicko-6enopycckoro corpynnudectsa JAI'TY u OAO
«MHUIIA» (r. MwunHck) pa3paboTaHbl W HU3TOTOBJEHBI AKCIIEPUMEHTATbHBIC
o0Opasubl  paJUallMOHHO-CTOMKOM  MuKpocxeMbl  MOVY-4  mpenu3smoHHOro
MHCTPYMEHTAJIBHOIO  yCcWIMTENsl Ha ocHoBe Tpex MOY. Mukpocxema
npelHa3HaueHa JJii T[pUMEHEHHs B aHanoro-uudpoBbix wuHTepdeiicax U
JATYUKOBBIX CUCTEMaX HOBOTO MOKoyieHHs. Ee mapamMeTpbl COOTBETCTBYIOT JIyUIINM
3apyOeKHBIM aHaJIOraM JaHHOI'O Kjlacca.

[Tatent PO Ne 2490783 (matentoobnanatens — JAI'TY)

Puc. 1. MakeTHbI#1 00paser] MHCTPYMEHTAIBLHOTO yCcuiauTess Ha Tpex MOY
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KonrtakrHas nnpopmanus

HBopaukoB Oner Binagumuposuy, OAO « MHUIIN», oleg_dvornikov(@tut.by
TutoB Anekcert EBrenneuu, JODVY, alex.evgeny.titov@gmail.com
[Tpokonenko Hukonait Hukomaesuu, JII'TY, prokopenko@sssu.ru

Otneuatano B Tunorpadguu Mznarenscrsa MCOUII (@) AT'TY. Tupax 3 k3. 3aka3z Ne 197.
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1.15 /IpaiiBepsbl JIMHMH CBSI3U M 10J10c0BbIe puiabTpsl CBY
AMana3oHa Ha ocHoBe MukpocxeM OA1-OA3

B pamkax poccuiicko-Hemenkoro corpyanuuectBa (AI'TY, Poccusi; THP,

['epmanust) pazpaboTaHa TOMOJOTHS U METOIbl U3MEPEHHUM MapaMeTpOB OIbBITHOM

naptun kpuctauioB 0 T214 bench WW 9 tunoB mukpocxem CBY npaiiepos

muddepeHuranbHbIX JUHUM CBSI3W W TIOJIOCOBBIX (DUIIBTPOB, U3TOTOBJIEHHBIX B

HNucturyte naHoBanmonHoi Mukposnekrponuku (IHP, ®pankdypr-Ha-Onepe).

Inp 40 304| 152
o—\W\ S A
InN . . >
40 304 152 {
lvl\:\' Ro 40 I 1450f
450fl | W—20up
Buffer 1% Integrator 2" Integrator

Puc. 1. ITosocoBoit OukBaapaTHBINA GUIBTP C IEHTPAIbHON yacTtoToi 2 [T,
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OcHoBHbIe TapaMeTpbl OMKBAAPATHOTO (PUJIbTPA

Hentp | [Tomoc | Koad | Touka | UaTepmon Koo Hamp Totp
OwibTp, | ampHA | a ¢buny | komnp | yi- SKEH
OCHOBaH- | 4 IpoIy | €HT eccun | smmonnbie | UM 1S11/S2 | me e6nfl ©
HBII  Ha | 4acTo | C- ycuiie | BXOI/B | UCKaXECHUS T 2, nb mara | oM
OV-# Ta, KaHMs, | HUA, | BIXOJ, | BXOJ/BBIXO IHByM 2, HUS, T(;f’
ITo MI'g nb nbm I, 1bm a B M
YcnoBus £=2IT | f=2ITn, | f=2Ir |{=2IT
U3MEpPEHU 10 fo=1,99IT | 1 10
A 0
cctbipoa | 2,01 759 3,1 -6/-3,2 | 4/7,2 22,7 -20/ 4 38
v2 (F-1) -17,5
vetbipoa | 1,99 688 3,8 -9/-5* 1 4,2/8,2 22,4 -19,5/ | 4 49
v2 (F-2) -16,8
LVopamp | 1,99 607 4,7 23 -19/ 3 37
25 (F-3) -15

LaMNE) -4V 229 (END

| GND
OulP

2 GND
il .l'flulhl

GO

Puc. 2. Tononorus xpucramioB DR-# Ha ocHoBe OY-#

Re 80

inP Rc 40
o—WW\

InN
o—\W\

Rg 40

Re 80

Puc. 3. Cxema apaiiBepa JIMHUMU.
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Puc. 4. YacToTHbBIE XapaKTEpUCTUKU ApaiiBepa JIMHUU.

Pa3pa6OTaHHBIe MHUKPOCXCMBI NPCAHA3HAYCHBI JIAA HUCIIOJB30BAHHA B CUCTCMAX CBY

CBsI3M U cBepxObicTposericTByomux ALII
KonrakrHas nnpopmanms
[Tpokonenko Hukonait Hukomaesuu, JII'TY, prokopenko@sssu.ru

bynskos Anekceit CepreeBuu, alexbb@mail.ru
K. Schmaltz, C. Scheytt (IHP)

Otneyarano B tuniorpaduu Msznarenscrsa MCOUIT (D) AI'TY. Tupax 3 k3. 3aka3 Ne 197.
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1.16 HuzkoremneparypHblie paalaliiOHHO-CTONKHE
MyJabTHAAPPepeHIHATbHbIE H HHCTPYMEHTAJIbHbIE YCUJIUTEH s

HATYHKOBBIX CUCTEM

Pa3paGorana HoBas apxutexktypa BiJFet- wmynbruauddepenunansuoro
OIEPALMOHHOT O YCUJIMTENSA MOY) Ha OCHOBE HECUMMETPUYHBIX
muddepeHnranbHbIX KacKaJoB IJisl JaTYUKOBBIX CUCTEM, 00€CIeUnBaloIias Malible
3HAYEHUSI CUCTEMATUUYECKOW COCTaBIIAroNIer HanpspkeHus cmemeHnus Hyns (Ug,) B
YCIOBUSAX PpaJUAllMOHHOW W HU3KOTEMIIEpaTypHOH nerpanaudd Kod(p UIIMEHTOB
YCUJICHUS 110 TOKY 0a3bl ([3) TpaH3HCTOPOB.

MOY peanuzyeTcs B BHUIE MOJY3aKa3HOM MHUKPOCXEMBI Ha OCHOBE
OUTIOJISIPHO-TIOJIEBOTO 0a30BOr0 MaTpU4YHOro kKpuctamia AbM-2.1

o+
O] ™ —
Bx.1 \ Vil VI3 Bx.3 Ki=1 I1T3
o
L 2l 2l i
) 6 Eo

Bx.2 VT2 VT4 Bx.4 BY

o ! ! ‘o) — + Boix.u
I_ —I T - 23 .4@_@
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= e |
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X — |/
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Puc. 1. Apxutexkrypa MOV ¢ HECUMMETpUIHBIMH BXOTHBIMUJIK
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PesynbpraThl kKoMmbroTepHoro mojenupoBanus BiJFet-MOY B nguanazone

o . . 14 2
temmneparyp -140° =+ +100° u moToke HeWTpoHOB 10 10" H/CM™ MOKa3BIBAIOT, YTO
BenmuunHa U,MOVY He mnpeBblIaeT €IUHHUI] MHKPOBOJLT. ITO 00YCIOBIECHO

BBICOKOM

CUMMETPHEN BXOIHOIO M MNPOMEXYTOUHOro kackaga MOY, a Ttaxxe

OIHWHAKOBBIMHW H3MCHCHUAMU CTATUYCCKUX IIAPpAMCTPOB AKTHUBHBIX J3JICMCHTOB.

MOY ¢

paCCManI/IBaCMOﬁ apXHTCKTYPOﬁ MOKET OBITh TaK)K€ BBIIOJIHEH Ha

MOJIEBBIX TPAH3UCTOPAX, HAPUMEP, M0 TeXHOoJornyeckomy npoueccy XFab.

Hanuune AByX BBICOKOMMIIEIAHCHBIX Y3JI0B X U Xj, @ TAKXKE BBIXOJHOTO
muddepenuuansHoro ycunutens (BA) ¢ kosaddunumentom mnepenaun Kpa>>1,
o0ecrneunBaeT NOTEHIMAIbHO BBICOKOE Pa30MKHYTOE YCUIICHUE.
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10°  310° 10* 3.10° 10° 310° 10° 3-10° 107 3-107 10°

YacroTa, Ny
Puc. 2. AMMTyiHO-4acTOTHBIE XapakTepuctuku MOY

Mansie 3Hauenuss U, B cxeme puc. | obOecneyuBarOTCS TaKKe
CUMMETPUPOBAHUEM CTATUYECKUX PEXKUMOB TPAH3UCTOPOB IO HAMNPSIKECHUIO
KOJUIEKTOP-0a3a M 3aTBOP-UCTOK. ITO YMEHBIIIACT BIMSHUE HANPSKEHUS Opiid Ha
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z 501
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Puc. 3. 3aBucuMocTts cucrematnueckoil cocrasisaromed U, MOY ot moToka
HEUTPOHOB (a) u TemnepaTypsl (0)

[Ipennaraemas apxurektypa MOVY (3asBka Ha mareHt 2016108565/08 ot
09.03.16) 6y1aronapsi BHICOKOH CUMMETPUHM BXOJIHOTO U TPOMEKYTOUYHOTO KaCKaJ0B,
a Tak)K€ MCIOJIb30BaHUIO MTPUHIMIIA B3AUMHON KOMIIEHCAIIMH TTapa3UTHBIX TOKOBBIX
KOOpJMHAT, XapakTepu3yeTcss clIaOblM BIUSHUEM HU3KOTEMIIEPATypHOH W
paziualMOHHON Jerpajalyi 3 TpaH3UCTOPOB HA CUCTEMATUUYECKYIO COCTABIISIONLYIO
HANPSOKEHUST CMEIICHUS HYJIS.

OcHOBHBIE  HampaBJICHHs  MPAKTUYECKOrOo  HcHoip3oBanus MOY —
MoJIy3aKa3Hble MPEIU3UOHHbIE HWHTEPPENChl pa3IMYHbIX JaTYMKOBBIX CHCTEM
COBPEMEHHOWABUOHUKH, B T.4Y. pa0OTAIOLINE B YCIOBUAX KOCMOCA.

KonrakrHas unpopmanus

[Tpokonenko Hukonait Hukomaesuu, JII'TY, prokopenko@sssu.ru
[TaxomoB Unbs Buktoposuy, AI'TY,pahom2191@mail.ru
byrakoBa Anna ButanbeBna, JII'TY, annabugakova.1992(@mail.ru
byteipnarun Huxonait Bnagumuposuy, AI'TY, nbutyrlagin@mail.ru
Kyx Anexcerr Auapeesud, AI'TY, alexey.zhuk96(@mail.ru
JBopuukos Ouner Bnagumuposuu, OAO « MHUIIN», oleg_dvornikov@tut.by

Otneyarano B tunorpadguu Msnarensctea MCOUIT (D) AT'TY. Tupax 30 3k3. 3aka3 Ne 551.
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1.17 Jloruyeckune KOMNIApPaTOPbI 1JIsl CECHCOPOB C TOKOBBIMH
BbIXO0JaMH

[Ipennaraercss HOBBIM IMTOJKIACC JOTHYECKUX KOMIIAPATOPOB JJISI CEHCOPOB C
BXOJHBIMU M BBIXOJHBIMU TOKOBBIMH JIOTHUECKUMH MEPEMEHHBIMU, HAa OCHOBE
KOTOPBIX MOTYT OBITh peanu30BaHbl pa3iuyHble creusblurcautenu u CD-010ku
OBM, snemeHThl HEHPOHHBIX ceTel, paboTaronlMe Ha MPUHLUNAX JUHEHHOU (He
OyneBoil) anreOpbl. J[aHHOE TEXHMYECKOE pEeIlIeHHE O00ecreunBaeT BBICOKYIO
OMEXOYCTOMYMBOCTh YCTPOUCTB aBTOMATUKH B YCIIOBHSIX U3MEHEHHS HANPSKEHUN
NUTAHU, BO3AEHCTBUS TEMIIEPATYPhl U paIAALINH.

o+Vcee

N () j—_—y %l Ij b oo

Brix.iy Bhix.is
VT1 y Yz

J L Vee
VT3 VT4 2
N ?

N/

VT2

N4

-® O

1
Puc. 1 Jlornueckuii anemeHT «CpaBHeHHE X1>X2) ¢ TOKOBBIMH BBIXOJIAMU

Hannuue rucrepesnca y KoMmapaTopa UMeeT OOJbIIOe 3HAUYCHUE B CITydasXx,
KOTJla BEJIMUMHBI IBYX CpaBHUBaeMbIX TOKOB (I, Ix) Onu3ku. B nmaHHOM pexkume
BO3MOKHBI MHOKECTBEHHBIE TIEPEKIIIOUCHUs KOMITapaTopa M3-3a IIyMOB, MMOMEX U
T.Il., YTO HEJONMYCTHUMO, T.K. TNPHUBOAUT K cOOsIM B JajbHeHIed oOpaboTke

CHUT'HAJIOB.
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Puc.3 Bpemennas auarpamMmma paboThl KOMIapaTopa TOKOB ¢ TUCTEPE3UCOM
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[Ipennaraemasi apxutekTypa Kommaparopa (3asBka Ha mnareHT P® or
20.07.16) obecrneunBaeT CpaBHEHHE TOKOBBIX CHUTHAJIIOB Pa3IMYHBIX CEHCOPOB B
HIMPOKOM JMana3oHe U3MEHEHMS UX aMILTUTYTHbIX 3HAYEHU.

OcHOBHBIE HaNpPaBJICHHUS] MPAKTUYECKOIO MCIOJIB30BaHMS KOMIlapaTopa —
M0JIy3aKa3HbIENPEIIM3MOHHBIE MUKPOCXEMbI HHTEPPEHCOB PA3ITUUHBIX JTATUUKOBBIX
CUCTEM COBPEMEHHOI aBHOHUKH, peau3yeMble Ha OCHOBE 0a30BOr0 MaTPUUYHOTO
kpuctaima ABMK-2.1.

KonTakrHas unpopmanms

[Tpoxonenko Hukonait Hukomaesuu, JII'TY, prokopenko@sssu.ru
Yepuos Hukomnait Usanosuu, JII'TY, chernovni@yandex.ru
IOraii Bnagucaas Sxosiaesud, JODY, vugtag@email.com
byrakoBa Anna ButanseBna, JII'TY, annabugakova.1992@mail.ru
byteipnarun Huxonait Bnagumuposuy, AI'TY, nbutyrlagin@mail.ru
Kyx Anexcerr Auapeesud, AI'TY, alexey.zhuk96(@mail.ru

Otneuarano B tuniorpaduu Msnarenscrsa MCOUIT (D) AI'TY. Tupax 3 k3. 3aka3 Ne 197.
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2. TOKOBAS LU®POBAS 3NEKTPOHHAS KOMMNOHEHTHAS
BA3A 0151 YCTPOUCTB ABTOMATUKM U
TENEKOMMYHUKALIMWN, PABOTAIOLLASI HA MPUHLMIMAX
NMHEMHOW (HE BYNEBOW) ANIEGPbI

yCTpOﬁCTBO AnA BblaeneHnsa moayna pasHoCcT ABYyX BXOAHbIX

ToKoB. lNepBas moaudukaumsn

O6o03nauenne — MP503

[TopsinkoBbIit HOMep pazpaboTku Ne 1

O YHKIIMOHAJIbHbBIN
COCTaB

Bxo JHBIC TPAaH3UCTOPHI, HCTOYHHUK IIUTaHWusI, HCTOYHHUK

BCIIOMOT'aTCJILHOI'O HAIMPSXKCHU A, TOKOBOC 3CPKAIO

OcobOennoctu

CxeMOTeXHHYECKHE pEeUIeHUs] JaHHOIO JIOTUYECKOTO DJIEMEHTa
XapaKTCPpU3YyIOTCA MHOI'O3Ha4YHbIM COCTOAHUEM BHYTPCHHUX
CUTHAJIOB WU JBOWYHBLIM IPCACTABJICHUCM CHIHaJIa HA €ro TOKOBOM
BbBIXOAC U MOI'yT OBLITh IOJIOKEHBI B OCHOBY BBIYHCIWUTCIBHBIX U
YOPABJISIOIUX ~ YCTPOWCTB,  HMCHOJIB3YIOIIMX  MHOTO3HAYHYIO
JUHENHYI0 airedpy, 4acTHBIM CIy4aeM KOTOpPOH sBiseTcs OyneBa
anredpa.

ABTOpBI

H.H. Ilpoxonenko, H.W. Yepnos, B.4. ¥Oraii, H.B. byrsipnarus,

I-*\;rsf—"ﬂ“ 1.250nT1
(2 faain: 10

§.7so
. =.500
[ S 250

1.2% TinZ

_ 10
750
E-,soo

250

m(

1_3 ToutT

%.BOO

-118.2ps

=.400

5.0 10 20 25 30

15
time (ns)

1.25]TinT

———

- 0 5.0 10 15 20 25 30
~ time {us)

J.Zg L

T T
s o 3.0 10 15 20 25 30
<7 tirme (us)

46



NNornyecknu anemeHT «M» ¢ MHOro3Ha4HbIM BHYTPE€HHUM
npeacrtaBneéHnemMm CMrHanos. I'IepBaﬂ MO,D,VI(*)VIKaLIMH

O603nauenue — JIDN497 | [lopsakoBbiit HOMep pazpaboTku Ne 2

qDYHKIIHOHaJIBHBIfI KOMMYTaTOpBI KBAHTOB TOKa, HMCTOYHHKH BXOJHBIX JIOTHYECKHX
cocCTaB CUTHAJIOB, aHAJIOI'OBBIC IMOBTOPUTCIN CUTHAJIOB, TOKOBBIC 3CpPKaJia,
HUCTOYHHUK IITMTAHUAA.

Ocob6enHoCTH CXeMOTEeXHHUYECKUE peIIeHUs JaHHOTO JIOTHUYECKOTO JJIEMEHTa
XapaKTCpI/IL’.YIOTCf{ MHOT'O3HAYHbBIM COCTOAHHUEM BHYTpeHHI/IX
CUTHAJIOB U IBOWYHBIM HpC)ICTaBJ'IeHI/IGM CUTrHaJiIa HA €ro TOKOBOM
BBIXOJC U MOFYT 6I)ITI) IIOJIOKCHBI B OCHOBy BBIYUCIIUTCIBbHBIX N
YOPABJISIOIUX ~ YCTPOWCTB,  HMCHOJIB3YIOIIMX  MHOTO3HAYHYIO
JUHEIHYI0 airedpy, 4acTHBIM CIy4aeM KOTOpPOH sBiseTcs OyneBa
anredpa.

ABTOpBI H.H. Ilpoxonenko, H.W. Yepuos, B.J. FOraii, H.B. byrsipnarus,
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NNornyecknu anemeHT «M» ¢ MHOro3Ha4HbIM BHYTPE€HHUM
npeacrtaBneHnemMm CMrHanos. BTOpaﬂ MOAMq)MKaLIMH

O6o3nauenne — JIDNS501

[TopsinikoBbIit HOMep pa3zpaboTku Ne 3

OYHKIIMOHAJIbHbBIN
COCTaB

BXOHHHﬁ JJOTUYECKHUE HNCTOYHHMKHM TOKad, HCTOYHUK IIMTAHUA,
TOKOBBIC 3epKaJa.

OcobOennoctn

Peanuzanuss  noruueckoi  (QyHKUMH ~ 34€Ch  [POU3BOJAUTCS
¢dbopMupoBaHueM anreOpanyeckoil CyMMbl KBAaHTOB TOKa U
BBIJICJICHUEM  OIPENCIICHHBIX €€ 3HaueHWil. Bce anemeHTs
NPUBEJACHHON  CcXeMbl  pabOTalOT B  aKTUBHOM  DPEXHUME,
IPEANONAralouieM  OTCYTCTBHE  HACBILEHHA B IIPOLECCE
MEPEeKIIOYEHUH, UYTO  MOBBIACT  OBICTPOJACHCTBUE  CXEMBI.
Hcnonb3oBaHue CTaOMIBHBIX 3HAYEHUIl KBAHTOB TOKa, a TaKkKe
ONIPENEJICHNE BBIXOJHOTO CHTHajda pPa3HOCTBIO JTHUX TOKOB
o0ecrieunBaeT MaJlyl0 3aBUCUMOCTb (DYHKIIMOHUPOBAHUS CXEMBI OT
BHEIIHUX JECTA0OMIM3UPYIONINX (aKTOPOB.

ABTOpBI

H.H. IIpoxonenko, H.U. Yepnos, B.4. IOraii, H.B. Byreipnarun,
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INlornyeckuu aneMeHT «2-U» ¢ MHOro3Ha4YHbIM BHYTPEHHUM
npeactaBneHnemM curHanos. NMepBas moaudukauma

O6o3nauenne — JIDN489

[TopsiikoBbIil HOMep pa3zpaboTku Ne 4

OYHKIIMOHAJIbHbBIN

cocCTaB

Bxoanele KOMMyTAaTopel KBaHTa TOKa,
JIOTMYECKUX HAIPSKEHUH, TOKOBBIE 3€pKajla, MICTOYHUK ITUTaHMUS,
WCTOYHUK OIIOPHOTO TOKA, KacKaJ JKCTPAKLIHH
JIOTUYECKOTO TOKOBOT'O CHIHAJIa YCTPOUCTBA.

HUCTOYHUKHN BXOJHBIX

BBIXOJHOT'O

OcobOennoctu

OBICTPOACHCTBIE
HUMITYJIbChI

ITOBBICUTH
KparkoBpemeHHbIe

Ilo3Bouser

YCTPOMCTB. Ha

OLITH YCTPAHCHBI B PCAJIBHBIX CXCMaAX CPCACTBAMU TCXHOJIOI'MH.

BBIYHCIUTEIBLHBIX
BBIXOJIE,
BO3HUKAKOIIME B MOMEHT MEPEKIIOUCHUSI BXOAHBIX CUTHAJIOB MOTYT

ABTOpBI

H.H. Ilpoxonenko, H.W. Yepnos, B.41. ¥Oraii, H.B. byrsipnarus,
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Jlornyecknu anemMeHT «2-u» ¢ MHOro3Ha4HbIM BHYTPEHHUM
npeacrtaBneHnemMm CMrHanos. BTOpaﬂ MOAMq)MKaLIMH

O6o3nauenne — JIDN490

[TopsinkoBbIit HOMep pa3zpaboTku Ne 5

OYHKIIMOHAJIbHbBIN
COCTaB

Bxoanbsle KOMMYyTAaTopel KBaHTa TOKA, MCTOYHUKH BXOJHBIX
JIOTUYECKUX HAMPSKEHHUH, TOKOCTaOMIN3UPYIOIUNA IBYXIIOIIOCHUK,
VWCTOYHUKH TIMTAHUS, JOINOJHUTENIBHBIA TPAH3UCTOP, HCTOYHUK
OIIOPHOTO HAIPSIKEHUS, UICTOYHHUK OITOPHOTO TOKA.

OcobOennoctu

Janupiii  jgormdeckuid sneMeHT <«2-M» oTanyaercss BBICOKUM
ObICTpoJeiicTBIEM, U O1aroaapss MHOINO3HAUYHBIM MTPe00pa30BaHUIM
BHYTPEHHUX CHUTHAJIOB, MOKET HWCIOJIb30BAThCSA I CO3/IaHUS
YCTPOWCTB, pabOTAIONIUX HA MPUHIMIIAX MHOTO3HAYHON alreOphl.

ABTOpBI

H.H. Ilpoxonenko, H.W. Yepnos, B.J1. FOraii, H.B. byrsipnarus,

i +
L=l { ( I ;Io

Brix.i;

Brix.iy

VT1
+E, KT1 >|_+1;3)
j ° Bx.1 +E,

[——O
-

BrIX. i3 U1 Brix.iy

BLT(.il + Brix.i;
VT1 T

L k2

-

Bx.2 +E,
O
-
Upx 2
I, [‘] RI

+ .
T T Brix.ip Brix.is

|-

- v 400 800 12 16 20
time (us)

out.

400 800 12 16 20
time (us)

50



Jlornyeckun anemMeHT «UCKIoYarLee UnM» ¢ MHOro3Ha4yHbIM

BHYTPeHHUM npeacTaBfieHnemM CUrHarnon

O603HaueHue — JIDN494 | [lopsiakoBbiit HOMep pazpaboTku Ne 6

(DYHKIIHOHaJIBHBII;'I KOMMYTaTOpBI KBAHTOB TOKa, HMCTOYHHKH BXOJHBIX JIOTHYECKHUX

COCTaB CUTHAJIOB, TIOBTOPUTCIIM BBIXOAHBIX CHUI'HAJIOB, TOKOBOC 3€pKajo,
HUCTOYHHUK IITMTAHUA.

OcoOenHoctu JlaHHOE€ CXEMOTEXHMYECKOE pelIeHHE TO3BOJIAeT U30ekaTh
OOJIBIIMHCTBO HEIOCTATKOB M3BECTHOTO JIOTMYECKOTO DIIEMEHTa
«Ucxmouatomee NJINy», cBs3aHHBIX ¢ HU3KUM OBICTPOJEHCTBHEM.

ABTOpBI

H.H. IIpoxonenko, H.U. Yepnos, B.S1. IOraii, H.B. Byreipiarun,
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RS-Tpurrep ¢ MHOro3Ha4yHbIM BHYTPEHHUM npeacTaBfeHuemM
curHanos. lNepBasa moandcgpukauma

O6o3nauenne — PCT500

[TopsiikoBbIil HOMep pazpaboTku Ne 7

O YHKIIMOHAJIbHbBIN
COCTaB

BXOI[HBIC JJOTUYECKHUE HCTOYHHMKHM TOKa, HCTOYHUK IIMTAaHUA,

TOKOBBIC 3epKaJa.

OcobOennoctu

PaccMOTpeHHBIE ~ CXEMOTEXHMYECKHME PpEUIeHUs] MOTYT  OBITb
I0JIOKEHBI B OCHOBY BBIYMCIIUTENbHBIX U YIPABISIOIIUX YCTPOUCTB,
MCIOJIb3YIOLIUX MHOTO3HAYHYIO JUHEHHYI anreOpy. JlanHeie RS-
TPUITEPbl  XapaKTEpU3yIOTCS  MHOTO3HAYHBIM  COCTOSIHUEM
BHYTPEHHUX CHTHAJOB U IMPEACTAaBICHUEM CHIHaja B JBOMYHOM
BHJIE HA TOKOBOM BBIXOJIE.

ABTOpBI

H.H. IIpoxonenko, H.W. Yepnos, B.41. IOraii, H.B. Byreipnarun,

BbIX.i;  Bpx. iy
N s
Rl% &RZ
Boix. i J;
4

f

+

VT1

BhIX. i3

+

Bex. i; f Brix. i,

E.

S

Boix.i;

Berx.i;

-

W

5004 QT

\

t11.6us, 439u8)

T 200] f188ps)
3 100]

(1 47us, 439ud)

Q2 (uy

50002

g 3004 Ty67.18ps)
2 100

20
time (us)

T
25

T
30

35

=10
40 599990

T
100

T
10 0001

10 0007
time (us)y

T
10,0003

T
10.0004

10.000

52



[Cia]
IR0
I .
it
" s
Supply Input StageT
Vce Vce S o S Vee
R loui— c11
E1 2= Eo 2
E0_2 p—! c1_1 o B at = o
~f-lout—
C1_2 L e C1 2
EO0_1 E1_1 - Q2 = o
E1_1 E0 1 C2.1 o 1
c2_2 B
GND GND E1_1 GND

H
b | :ll ol £
I
{2 1 ™
|
= -a
o % Input -
: - -4 \VcC S fum i
190
Supply - R =
Vee |- EI;
o g
. Cl 1=
E1_2 [ T -
E0_2|— o Eigp ' i P C1_2
e -
EO_1[— =1E0_1 C2_1f==
E1_1[— c2 2
oND b— e = GND
€L fein}
o
R ! e




RS-Tpurrep ¢ MHOro3Ha4yHbIM BHYTPEHHUM npeacTaBfieHUueM
curHanos. Btopas moancgpukaumus

O603nauenue — PCT575 | [lopsinkoBbiit HOMep pazpaboTku Ne 8

(DYHKIII/IOHaJ'IBHI)If/'I BXOI[HBIG JJOTUYECKHUE HCTOYHHMKHM TOKA, HCTOYHUK IIMTAaHUAI,
cocCTaB TOKOBBIC 3CPKaJIa.

OcoOenHoctu Kak u mpenpinymas monudukanus, naHHelii RS-tpurrep mosxer
UCIOJIb30BAThCS Ul CO3JAaTh AJIEMEHTHYIO 0a3y BBIUMCIMTEIbHBIX
YCTPOWCTB, pabOTAIOMIUX HA MPUHIIMIAX MHOTO3HAYHOW JIMHEWHOU
anreOppl, Onarofaps MHOTO3HAUHBIM COCTOSHUSIM BHYTPEHHUX
CUT'HAJIOB.

ABTOpBI H.H. Ilpoxonenko, H.W. Yepnos, B.J. IOraii, H.B. byrsipnarus,
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RS-Tpurrep ¢ MHOro3Ha4yHbIM BHYTPEHHUM npeacTaBfieHUueM
curHanos. TpeTba Moaucpukauma

O6o3nauenne — PCT576

[TopsiikoBbIil HOMep pa3zpaboTku Ne 9

OYHKIIMOHAJIbHbBIN
COCTaB

BXO)IHBIC JJOTUYECKHUE HCTOYHHMKHM TOKa, HMCTOYHUK IIMTAaHUA,
TOKOBBIC 3epKaJa.

OcobOennoctu

CXxeMOTEeXHHUYECKOE pelieHne obnanaer BBICOKAM
OBICTPOJICMCTBHEM, MOXET HCIOJB30BaThCi B  YCTPOWCTBAx,
paboTaroNMX Ha NPUHIMIIAX MHOTO3HAYHOU aireOphl.

ABTOpBI

H.H. IIpoxonenko, H.W. Yepnos, B.4. FOraii, H.B. Byreipnarus,
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Nornyecknn anemeHT CpaBHeHusA k-3Ha4yHOM nepemel-u-loﬁ Cc
noporoBbiMm 3Ha4YeHNeEM

O6o3nauenne — JIDC569

ITopsiikoBbIi HOMep pazpadboTku Ne 10

OYHKIIMOHAJIbHBIN TokoBoe 3epkano, MCTOYHUKH OMNOPHOIO TOKA, BBIXOJHBIE
COCTaB TPAH3UCTOPHI.
OcobenHoctu [lo3BosisieT TMOBBICUTH  OBICTPOACHCTBHE CPEACTB  OOpabOTKHU
uuppoBoir  mHpopmanmMu U co3gaThb  DJIEMEHTHYI  0Oa3y
BBIYUCIIUTEIBHBIX ~ YCTPOMCTB, paboTarONMX Ha  MPHUHIUIAX
MHOTO3HAYHOM JIMHEWHOHN anreOpshl.
ABTOpBI H.H. Ilpoxonenko, H.W. YUepnos, B.4. FOraii, H.B. byreipnarus,
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Nornyeckunn anemeHT CpaBHEeHUA Ha paBeHCTBO ABYX MHOIFO3Ha4HbIX
nepeMeHHbIX

O6o3nauenne — JIDCS574

[TopsiikoBbIit HOMep pazpaboTku Ne 11

OYHKIIMOHAJIbHBIN

cocCTaB

ToxoBsie 3€pKajia, UCTOYHHUKHN HANPSAKCHUA CMCIICHHA, BbBIXOJIHBIC
TPAH3UCTOPBI, MCTOYHHUKHU OIIOPHOI'O0 TOKA.

OcobOennoctu

ITo3BodsgeT CpaBHHBATL [ABa MHOI'O3HAYHbLIX CHI'HaJIA. Econ onm
PpaBHbI — BBIBOAWUT CHUI'HAJI SKBHUBAJICHTHBIN CANHUIIC, B IIPOTUBHOM
ciydae — BeIBOJUT 0.

ABTOpBI

H.H. IIpoxonenko, H.U. Yepnos, B.4. IOraii, H.B. Byreipnarun,
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Nornyeckunn anemeHT HeCcTpororo cpaBHeHuUsA Ha HepaBeHCTBO ABYX

MHOIo3Ha4HbIX NepeMeHHbIX

O6o3nauenne — JIDCS570

ITopsiikoBbIi HOMep pazpadboTku Ne 12

O YHKIIMOHAJIbHbBIN TokoBoe 3epkano, MCTOYHUKH OMNOPHOTO TOKA, BBIXOJHBIE
COCTaB TPAH3UCTOPHI.
OcoOenHoctu JlaHHBIN BJIEMEHT peanu3yeT JOTHYECKYI0 (YHKLIHIO HECTPOroro
CpaBHEHHUS JBYX MHOTO3HAYHBIX MEPEMEHHBIX, HHAYEC, TIPOU3BOJIUT
CpaBHEHHE Ha  «Oojblie-win-paBHoy». OOnagaer  BBICOKUM
OBICTPOJICIICTBUEM.
ABTOpBI H.H. Ilpoxonenko, H.W. YUepnos, B.A. FOraii, H.B. byreipnarus,
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MHOro3Hau4HbIN JIOrMYECKUMN INIEMEHT LMKITMYECKOro caBuUra

O6o3nauenue — JIDCS573

ITopsiikoBbIit HOMep pazpaboTku Ne 13

OYHKIIMOHAJIbHBIN
COCTaB

ToxoBkIe 3€pKajia, UCTOYHUKHN HANPSAKCHUA CMCIICHHA, BBIXOJHBIC
TPAH3UCTOPLI, MCTOYHHUKHU OIIOPHOI'O0 TOKA.

OcobOennoctn

OO6nagaer BBICOKMM OBICTPOJEHCTBHUEM, U 3a CUET BHYTPEHHETO
npeobpazoBaHusi MHGOPMAIIMM B MHOTO3HAYHON TOKOBOU (hopme,
MOXXET  MCHOJb30BaTbCSl B  BBIUMCIMTEIBHBIX  yCTPOMCTBaX,
paboTarONIMX HA MPUHITAIIAX MHOTO3HAYHOW JTMHEHHOM areOphl.

ABTOpBI

H.H. IIpokonenko, H.W. YUepnos, B.4. Oraii, H.B. byreipnarus,
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MHOrosHa4yHbIM NOrM4YECKUN 3NIEMEHT OOPaTHOro LIMKIIMYECKOro

caswura. lNepBasa moandunkauma

O6o3nauenne — JIDCS579

ITopsiikoBbIi HOMep pa3zpadboTku Ne 14

O YHKIIMOHAJIbHbBIN TokoBbI€ 3€pKajia, UICTOYHUKHU HANPSHKEHUS CMEUICHUS, BXOIHBIE
COCTaB TPaH3UCTOPbI, ICTOYHUKH OTIOPHOTO TOKA, ICTOYHUKH MTUTAHUS.
Ocob6enHoCTH Ilo3BossieT co37aTh JIOTMYECKHI JJIEMEHT, OOCCIEeUMBAIOMINI
oOpaTHBI  IUKIWYECKUH  CIBUT  MHOTO3HAYHOM  BXOJHOM
JIOTHYECKOU EPEMEHHOM.
ABTOpBI H.H. Ilpoxonenko, H.W. Yepnos, B.4. ¥Oraii, H.B. byrsipnarus,
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2.15 MHOro3sHa4HbI® NTIOrM4YeCKMn 3NIEMEHT OOpaTHOro LIMKIIMYEeCKOro
casura. Bropasa mogudumkauus

O6o3nauenne — JIDCS580

IlopsiikoBbIit HOMep pazpaboTku Ne 15

OYHKIIMOHAJIbHBIN TokoBbIe 3epKana, UCTOYHUKH HANPSHKEHUS CMEUICHUS, BXOIHBIE
COCTaB TPaH3UCTOPbI, ICTOYHUKH OTIOPHOTO TOKA, ICTOYHUKH MTUTaHUS.
OcobeHHOCTH JlanHbIil  JOTMYECKMM  DJIeMEHT, oOecrieuynBaeT  OOpaTHBIN
IUKJIMYECKU  CABUI  MHOTO3HAYHOMW  BXOJHOW  JIOTMYECKOM
IIEpEMEHHOM. MOXKET CIyKUTh OCHOBOW Pa3JIMYHBIX JIOTHYECKHX
3JIEMEHTOB, (HYHKIIMOHUP YOI X B CHUCTEME TOKOBBIX
1peoOpa3oBaHUM.
ABTOpBI H.H. Ilpoxonenko, H.W. Yepnos, B.J1. IOraii, H.B. byrsipnarus,
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2.16 MHorosHa4yHbIM cymmaTop no moaynio k. NMepeaa moandcpukaums

O6o3nauenne — MC571

ITopsiikoBbIi HOMep pazpadboTku Ne 16

OYHKIIMOHAJIbHBIN TokoBbIE 3epKajia, UICTOYHUKHU HANPSOHKEHHUS] CMENIECHUSI, BHIXOJHBIE
COCTaB TPaH3UCTOPBI.
OcobeHHocTH Ilo3BoyisteTr cKnagpIBaTh [ABa MHOTO3HAYHBIX CHUrHala, M JaeT
BO3MOJKHOCTb IIOBBICUTH ObICTpOACHCTBHE YCTPOWCTB,
IpeIHa3HAYEHHBIX JUIsl IpeoOpa3oBaHusi HHGOpMaIUK.
ABTOpBI H.H. Ilpoxonenko, H.W. Yepnos, B.J. IOraii, H.B. byrsipnarus,
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2.17 MHorosHa4HbIn cymmaTop no moaynio k. Bropas moaudukaumus

0O603naueHue — MC572 | [lopsinkoBbiit HOMep pazpaboTku Ne 17

O YHKIMOHAJIBHBIN TokoBbIE 3epKana, HCTOYHMKN HANPSDKEHUS CMEILECHHUsSI, BBIXOIHBIE
COCTaB TPAH3UCTOPBI, HCTOYHUKN OIIOPHOTO TOKA.
OcoOenHoctu Jlornyeckuil 31eMeHT MO3BOJISIET CyMMHpOBATh 10 Moxayiato k nBe
MHOT'03HA4YHbIE [IEPEMEHHBIE.
ABTOpBI H.H. Ilpoxonenko, H.W. YUepnos, B.A. FOraii, H.B. byrsipnarus,
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k-3Ha4yHbIN nornyecknun anemeHT «KMUHUMYM»

O6o3nauenne — KJID582

ITopsiikoBbIit HOMep pa3zpaboTku Ne 18

OYHKIIMOHAJIbHbBIN TokoBbIe 3epKana, UCTOYHUKU HANPSHKEHUS CMEUICHHS, BXOIHBIE
COCTaB TPAH3UCTOPBI, ICTOYHUKHU OLOPHOTO TOKA, NICTOYHUKU [TUTAHUA.
OcoOenHoctu [To3Bonsier peanu3oBaTh (QYHKIUIO HAXOXKJIEHUS MHUHHMAJIBHOTO
3HAQYEHHsS CPEeIU JBYX MHOTO3HAYHBIX IMEepeMeHHbIX. OTimuaercs
BBICOKUM OBICTPOJICHCTBUEM.
ABTOpBI H.H. Ilpoxonenko, H.W. Yepnos, B.J1. IOraii, H.B. byrsipnarus,
+
IIT1 ‘ [ T2
K=-1 ‘ K,:-l‘
Ki=1 )
Bx.1
- |
VT3 B,
Bx.2
* VT1 VB,
VT2 +Ee
out
IIT3
~ R1
K=1
160 000
ound
90 000y . ol
cm‘»i:,'gmu] J e - o DN‘EEL[.& Wi V.:Lu:” : TR0 000
— 1 (rincs —n (nbmcs)
esed L
= ' |
:;:n s - m:m 0000 W w00 TR TG00
U8 ) N G e
160000, Tise 0800
';il:;m &y LS o B ;;;'\,_.I“ e - . A
O 5 j —\
2N T
0 0T o Lo o i i T Lo
[t TN LSec 2800 (2 .
25010
~ 2004
3 1504
= 1004
#5004
0
250510
~ 2004
< 1504
~ 1004
750,01
258 Lo
~ 2004
E 1504
2 1004
©50.04 |
0 ! U T T
0 20 40 60 80 100 120
time {us)

64



k-3Ha4YHbIW normyecknin anemeHT «Makcumym». MepBaa Mmogundurkaums

O0o3uauenne — KM582

ITopsiikoBbIi HOMep pazpadboTku Ne 19

OYHKIIMOHAJIbHBIN
COCTaB

ToxoBsie 3€pKajia, MCTOYHUKH HANPSIKCHUA CMCIICHUS, BXOJIHBIC
TPAH3UCTOPLI, MCTOYHHUKHU OITOPHOI'O TOKA, MCTOYHHUKHU IMUTAHUA.

OcobOennoctu

[lo3BossleT HAWTM  MAaKCHMAJIBHOE  3HA4€HUE Cpead  ABYX
MHOTI'O3HA4YHBIX I€pEMEHHBIX. KpaTKOBpeMEHHBIE HMMIYJIbChl Ha
BBIXOJIC, BO3HHUKAIOIIME B MOMEHT IIEPEKIIOYEHHUS] BXOJHBIX
CUTHAJIOB MOTYT OBITh YCTPAHEHBI B PEaJIbHbIX CXEMax CpPeICTBAMHU
TEXHOJIOTUH.

ABTOpBI

H.H. IIpokxonenko, H.W. Yepnos, B.4. IOraii, H.B. Byreipnarun,
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k-3Ha4HbIN nornyeckum anemeHT «Makcumymy». Bropas

Moaudukauus

O6o3Hauenne — JID582

ITopsiikoBbIi HOMep pa3zpadboTku Ne 20

OyHKIMOHATBHBIN TokoBble 3epKana, UCTOUYHUKHU HAIpPSDKEHUS CMEIIECHUS, BXOJIHBIE
COCTaB TPaH3UCTOPBL, UCTOYHUKU OTIOPHOTO TOKA, HCTOUHUKH MUTAHUSI.
OcoOenHoctu [To3Bonsier o0ecnieunTh peanu3anuio QyHKuun «MakcuMym» NBYX
MHOTO3HAa4YHBIX MEPEMEHHBIX, JIa€T BO3MOXKHOCTb IIOBBICUTH
OBICTPOJEICTBHE YCTPOICTB MpeoOpa3oBaHusi HHPOPMAIHH.
ABTOpBI H.H. Ilpoxonenko, H.W. Yepnos, B.J. IOraii, H.B. byrsipnarus,
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OAHOpaSPHD‘HbIVI NONHbIN CyMmmMmaTop € MHOro3Ha4yHbiM BHYTP€HHUM
npeacrtaBneHnemMm curHanoB

O6o3Hauenne — OI1C496

ITopsiikoBbIi HOMep pazpaboTku Ne 21

OyHKIIMOHATBHBIH TokoBbIe 3epKajia, MCTOYHUKM BXOIHBIX JIOTHUYECKUX CHUTHAJIOB,
COCTaB VCTOYHHUKH OTIOPHOTO TOKA, BXOTHBIE KOMMYTAaTOPHI KBAHTOB TOKA..
OcoOenHoctu [To3Bonsier MOBBICUTD ObICTpOACHCTBHE YCTPOUCTB
oOpabaThIBalOIUX ¥ TpeoOpasyronmx HHPOPMAIUI0 3a CUET
MPEJCTABICHNUS CUTHAIOB B MHOTO3HAYHOW TOKOBOM (hopme.
ABTOpBI H.H. Ilpoxonenko, H.W. Yepnos, B.J. IOraii, H.B. byrsipnarus,

o +

T4 (ITT'5)

Beix. I1T4 (TIT5)

VT1

VT4

VT3

TITI(ITT2, 11T3)

V&
TZ VT E] G VT ] VTT0 VT k) LEE PRy VTS
Ri< VT, [TF § 158 155 < R2 <
% ok i £t £k s I
TP 15 1557 158 155 1z 158 15 VT8 15! VT8 155
" 15 158 158 158 out1 out?
.5
= ¥oC
24 VT35 T27
155 15!
VT26 VT29 T30 VT3 VTaz
ek -
s ™ Triss " Ttss B s H s Trtss ™) s
Vi= vz vizg V3 vi=3 V4
v2=15 Vz=15 V2=25
TD = o=0 Q’D D=0 @
TR= TR=0 TR=0
TF = TF=0 TF=0
P = UJ PW =250 PW =125u
PER 5 100 PER = 50u PER = 250
-,
Uy, B
2
1
0
Uy, B
2
1
0 >
Uyy B
2
1
0
4 loua, MA
20
1 HC
0
A louws, MA
18,7 He
1 P,
0 >
0 125 25 375 50 62.5 75 87.5 100 1125 125 1375 150
Bpema, mc

67



Ma)KOpVITaprIﬁ dJNIeMeHT C MHOITro3Ha4HbiIM BHYTPEHHUM

npeacrtaBneHnemMm curHanoB

O6o3Hauenne — MD495

ITopsiikoBbIi HOMep pazpadboTku Ne 22

O YHKIIMOHAJIbHbBIN
COCTaB

KoMmmyTraTropsl KBaHTOB TOKAa, MCTOYHUKHM BXOJHBIX JIOTMYECKUX
CUT'HAJIOB, BBIXOJHOW TPAH3UCTOP, ONMIOPHBIM UCTOYHUK KBAaHTA TOKA,
TOKOBO€ 3€pKajlo, HWCTOYHMK IHUTaHUS, MCTOYHUK OIOPHOTO
HaIIpSDKEHU. .

OcobOennoctu

[lo3BosiseT co3maTh MaXOPWUTAPHBIM JIOTUYECKUN DJJIEMEHT, B
KOTOPOM BHYTpPEHHEE ITpeoOpa3zoBaHue HHPOPMALIUUA TTPOU3BOUTCS
B MHOTrO3Ha4HOM TOKOBOWM (opme. MoKeT HCHOIb30BaThCs, Kak
0a30BBIN AIIEMEHT JJISl CO3/IaHUs JPYTUX JJOTUYECKUX IEMEHTOB.

ABTOpBI

H.H. Ilpoxonenko, H.W. YUepuos, B.4. FOraii, H.B. byrsipnarus,
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DewwndpaTtop 2 Ha 4. [lepBaa moandmukaumus

O6o3nauenue — JJJIUS81

[TopsiikoBbIit HOMep pazpaboTku Ne 23

OyHKIMOHATBHBIN ToxoBble 3epKana, MUCTOUHUKHM HAIPSDKEHUS CMELICHHS, BXOJHbIE
COCTaB TPAH3UCTOPBI, HICTOYHUKU ONIOPHOTO TOKA, HCTOYHUKU MUTAHMUSL.
OcoOenHoctu [To3Bonsier obecrnieunTh AeUPALMIO COCTOSHUS JABYX BXOJHBIX
JIOTUYECKUX TEPEeMEHHBIX U (OPMHpPOBAHUE B TOKOBOU (opme
YEThIPEX BBIXO/IHBIX CUTHAJIOB.
ABTOpBI H.H. Ilpoxonenko, H.W. Yepnos, B.J1. IOraii, H.B. byrsipnarus,
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DewwundpaTtop 2 Ha 4. Btopasa moaudukaums

O6o3nauenue — JIJIUS578

ITopsiikoBbIit HOMep pa3zpaboTku Ne 24

OYHKIIMOHAJIbHbBIN
COCTaB

ToxoBbie 3€pKajla, UCTOYHUKH HANPSAKCHUA CMCEIICHHSA, BXOJIHBIC
TPAH3UCTOPLI, MCTOYHHUKHU OITOPHOI'0 TOKA, MCTOYHWKU ITUTAHUS

OcobOennoctu

[To3Bonsier nemm@poBaTh JIBE BXOJHBIE JIOTUYECKHE MEPEMEHHBIE,
dbopmupyer YEThIpe BBIXOJIHBIX CUTHAaJA. [ToBbimiaer
OBICTPOJIEICTBIE BHIYMCIUTEIBHBIX YCTPOICTB, pabOTAIOIINX Ha €ro
OCHOBE.

ABTOpBI

H.H. Ilpoxonenko, H.W. YUepnos, B.A. FOraii, H.B. Byrsipnarus,
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AnemMeHTbl MHOro3Ha4YHOM JIOMMKU C TOKOBbIMU KOOpAWHaTaMMm.
MNMepBas moaudcukaums

0O603HaueHue — YMJI1 IlopsiikoBbIit HOMep pazpaboTku Ne 25

OyHKIIMOHATBHBIH ToxoBbIE 3epKayia, HCTOYHWUKH HANpPSDKEHUS CMEUICHHS, BXOIHBIC
COCTaB TPAH3UCTOPBI, ICTOYHUKHU OMTOPHOTO TOKA, HICTOUHNKH ITHTAHHSL.
OcoOenHoctH [To3BossIeT NOBBICUTH OBICTPOJCHCTBHE YCTPOUCTB MpeoOpa3zoBaHuUs

WHpOpMAllUM W CO3/aTh OJJIEMEHTHYIO 0a3y BBIYMCIHTEIbHBIX
YCTPOUCTB, pabOTAIONMIUX HA MPUHIIMIAX MHOTO3HAYHOW JIMHEWHOU
anreOpsl.

ABTOpBI H.H. Ilpoxonenko, H.W. YUepnos, B.4. ¥Oraii, H.B. byreipnarus,
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AneMeHTbl MHOFO3Ha4YHOM JNTIOFMKN C TOKOBbIMM KoopAUHaTaMMW.

BTopasa moaudumkauumsn

O6o3Hauenne — MJI698

ITopsiikoBbIit HOMep pa3zpaboTku Ne 26

OYHKIIMOHAJIbHBIN
COCTaB

ToxoBkIe 3€pKaja, BBIXOAHBIC TPAH3UCTOPHI.

OcobOennoctu

[Ipennaraemslil Tpurrep Moket UMeTh 2, 3, 4 u 6oJiee COCTOSHUM, a

3HAa4YUT, BBIIOJIHATH (I)YHKHI/II/I MHOI'O3HA4YHOI'O 3JIEMCHTA IIaMATH.

ABTOpBI

H.H. IIpoxonenko, H.U. Yepnos, B.41. IOraii, H.B. Byreipnarun,
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MHOFO(*)yHKLIMOHaanbIﬁ TOKOBbIWN JIOFTMYECKUMN IJIEMEHT

0O603nauenue — MT709 | [lopsinkoBblit HOMep pazpaboTku Ne 27

OYHKIIMOHAJIbHbBIN TokoBbIe 3epKalia, MICTOYHUKHU TOKA, AU (EepeHITNATBHBIN KacKa/l.
COCTaB
OcoOenHoctu Jlornyeckuil s1eMEHT, B KOTOPOM B paMKax OJHOW U TOM ke

apXUTEKTYphl MOTYT OBITH pealu30BaHbl OCHOBHBIE JIOTHYECKHE
onepauun «1», «MJIN», «HE», «CpaBuenue x1>x2». Ilpu stom
oOecrieunBaeTcs HOpMalin3anuda BXOJHBIX TOKOBBIX JIOTHYCCKHUX

IMCPCMECHHBIX.
ABTOpBI H.H. Ilpoxonenko, H.W. Yepuos, B.4. fOraii, H.B. byrbipnarus,
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KoMmnapaTop TOKOB € ructepesmcom

Oo60o3uauenne — KTI'725

ITopsiikoBbIil HOMep pazpaboTku Ne 28

OYHKIIMOHAJIbHBIN
COCTaB

TokoBoe 3epkano, UCTOYHUKH TOKa, MU(PPEpeHITHATBHBIN KacKas,
HNCTOYHUK HAIIPKCHHA CMCUICHU .

OcobOennoctu

Komnaparop TOKOB ¢ THCTEpE3HCOM,
CpaBHEHHE [IBYX BXOJHBIX TOKOBBIX CHUTHaJIOB IXxI, Ix2 um umeer

rucrepesuc 1o Bxoay Ixl,

pa3zpaboTuuKa.

910

IIO3BOJISACT

KOTOpBI o0ecrieunBaeT

pPEryIupyeMoro Mo YCMOTPEHHIO

Cco31aBaThb

JIIEKTPOHHYIO

KOMIIOHCHTHYIO 6a3y e CCHCOPOB € TOKOBBIMHU BbBIXOJaMH, a
Ha OCHOBC

TAK)XKC Pa3JIMYHBIX BBIYUCIIUTCIbHBIX YCTpOﬁCTB

HNCKYCCTBCHHBIX HeﬁpOHOB.

ABTOpBI

H.H. IIpoxonenko, H.U. Yepnos, B.4. IOrait, H.B. Byreipnarun,
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MHOrosHa4HbIN NOrM4YeCKnmn 3fieMeHT «2-U»

O6o3Hauenne — JID478

[TopsiikoBbIi HOMep pa3zpaboTku Ne29

ABTOpBHI

Yepunos H.U., KOrait B.A., Ilpoxonenko H.H., ITaxomos W.B.,
byreipiarun H.B.

OYHKIIMOHAJIbHbBIN
COCTaB

BxonHoit kommyTaTop kBaHTa Toka 10; YnpaBisieMblii HICTOYHUKOM
BXOJIHBIX JIOTUYECKUX HANIPSKCHU.

Ocobennoctu

CXeMOTEeXHHYECKOE  peNICHHE  JIOTUYECKOTO  AJIEMEHTa»24»
XapaKTCPU3YIOTCId MHOIO3HAYHBIM COCTOSIHHEM IIO €r0 TOKOBOMY
BbBIXOAY U MOI'yT OBITH IIOJIOKEHBI B OCHOBY BBIYHUCIUTCIILHBIX U
YOPABJISIOMUX  YCTPOMCTB,  MCHOJIB3YIOIIMX  MHOTO3HA4YHYIO
JIMHEHUHYIO anreopy.
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Nornyeckunn anemeHT HeCcTpororo cpaBHeHuUsA Ha HepaBeHCTBO ABYX

MHOINo3Ha4HbIX NepeMeHHbIX

O6o3Hauenue — JI1D233

[TopsinkoBeIit HOMEp pazpadboTku Ne30

Hanuuue nmatenra

[Tat. 2547233 Poccuiickas @enepamus, MITIK HO3K 19/00, HO4B
10/00, HO1J 40/14. ITpoxonenko H.H., Yepnor H.U., ¥Oraii B.41.,
[TaxomoB M.B.; Ne 2014114703/08; 3asBn. 11.04.2014; omy0m.
10.04.2015, bron. Ne 10. — 10c.: . (570).

OYHKIIMOHAJIbHbBIN
COCTaB

ToxoBbllf BXOJ ycTpoiicTBa; BbIXonHbBIE TpaH3UCTOPBI; DMUTTED;
Hcrounuk onopHoro Toka; TokoBoe 3epkano; IllmHa ncrouHmka
nutanust; Komiektop; ICTOYHKMK BCIIOMOTaTEIbHOTO HANIPSHKEHNUS;

Ocobennoctu

CXeMOTEeXHHYECKOE pEIIEHUE JIOTHYECKOTO 3JIEMEHTa HECTPOroro
CpaBHCHHA ABYX k-3HauynbIX MEPEMECHHBIX XapaKTCpU3y€eTCs
MHOTI'O3HaAYHBIM COCTOSHHUEM BHYTPCHHUX CUTI'HAJIOB M CUI'HAJIOB Ha
HUX TOKOBBIX BXOJaX U ABOHWYHBIM CUTHAJIOM Ha TOKOBOM BBIXOJE U
MOT'YT OLITH II0JIOKECHBI B OCHOBY BBIYHCIIMTCIIBHBIX n
YOPABJISIOMUX  YCTPOMCTB,  MCHOJIB3YIOIIMX  MHOTO3HA4YHYIO
JUHEIHYI0 anredpy, YacTHBIM CiIydaeM KOTOpOHl sBiisercs OyneBa
anredpa.
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DewwundpaTop 2 Ha 4

O6o3nauenue — /1705

ITopsiikoBbIil HOMep pazpaboTku Ne3 1

Hanuuue nmatenra

[Tat. 2559705 Poccuiickas ®eneparus, MIIK HO3M 7/00.
[Ipoxonenko H.H., Yepnos H.U., JIBopuukos O.B., IOraii B.A.;
3Ne 2014130460/08; 3asBn. 22.07.2014; ony6s. 10.08.2015, bromx.
No 22, — 14c.: . (581).

OYHKIIMOHAJIbHbBIN
COCTaB

Jlornueckne BXOIbl YyCTpoHCTBAa; TOKOBBIA JIOTMYECKHH BBIXOJ
yCcTpoicTBa; BbixomHble TpaH3ucTOopsl; VICTOYHMK HanpsKeHHs
CMEILICHUS; Omutrep; lllmHa  wcTOYHWKA  TUTaHWUS;
BcnoMoraTtenpHbli HCTOYHMK ONOPHOrO TOKA; TOKOBOE 3€pKalio;
Koutekrop.

OcobOennoctn

CxeMOTeXHHYECKHE peuieHus JIOTHYECKOTO YCTpOHCTBa
«emudpatop 2 B 4» XapakTepu3yrTCs JABOUYHBIM TOKOBBIM
MPEJICTAaBJICHUEM CHTHajla M MOTYT OBITh IIOJIOKEHBI B OCHOBY
BBIYMCIUTENbHBIX U YHOPABIAIOIMIUX YCTPOMCTB, HCIOJb3YIOMIUX
JUHEIHYI0 anredpy, YacTHBIM CIIy4aeM KOTOpOH sBiseTcs OyieBa
anredpa.
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MHOro3Hau4HbIN JIOrMYECKUMN INIEMEHT LMKITMYECKOro caBuUra

O6o3Hauenue — JI1D225

[TopsiikoBbIit HOMep pa3zpaboTku Ne32

Hanuuue nmatenra

[Tat. 2547225 Poccuiickas ®enepanusa, MIIK HO3K 19/082.
[Ipoxonenko H.H., Yepnos H.M., ¥Orait B.A., bynakos I[1.C.; Ne
2014115556/08; 3asBn. 17.04.2014; omy6a. 10.04.2015, bron. Ne
10. — 10c.: mi. (573).

QO yYHKIMOHAJIBHBIN Bxonnoit  Tpansucrop; VICTOYHHMK  HanpspDKEHMS  CMELICHUS;

COCTaB Omurrep; Mcrounuk omopHoro Ttoka; TokoBoe 3epkaino; Illuna
VICTOYHUKA [TUTAHUS.

OcoOenHoctu CXeMOTEeXHHYECKOe  pEelIeHWE  MHOTO3HAYHOTO  JIOTUYECKOTO
JJIEMEHTa  LHUKJIMYECKOTO  CIBMIa  BXOJHOM  MHOIO3HAYHOU
JIOTUYECKOW IepeMeHHOM X| XapakTepu3yeTcss MHOTO3HAYHBIM
COCTOSIHUEM BHYTPEHHUX CHUTHAJIOB U CUTHAJIOB HA €r0 TOKOBBIX
BXOJIaX U BBIXOJAX, YTO MOXET OBITH IIOJIO)KEHO B OCHOBY
BBIUMCIIMTENBHBIX W YIPaBJISAIOIIUX YCTPOWCTB, HCIOJIb3YIOIINX
MHOTO3Ha4YHYIO JIMHEHHYIO airedpy, 4YacTHBIM CIy4yaeM KOTOpPOM
sIBJIsIeTCs1 OyseBa anrebpa.

14
.
out
Lo
8
Ecs
6 L ¥
R — ~—
. L 10 ‘ K= 1l ‘ K,:1J ‘ 12
11 €
250 XT1
200
= 150
3
o
= 1004
50,04
0
5004 mo +
(15905, -217uk)
400
2001 (27.9us, 241uA)
z |
2 2004
Z
1004
o] <
{51us, 18uA) (123us, 123uA)
=100

o]

200 400 &00 300 100 120 140 1e0 180 200

tirme (us)

78



DewwundpaTtop 2 B 4

O6o3nauenue — /{231

[TopsiaxoBbIit HOMEp pa3paboTku Ne33

Hanuuue nmarenta

ITat. 2547231 Poccuiickas ®@enepanus, MIIK HO3M 7/02, G11C
8/10. bynskos II.C., ¥Oraii B.A., Ilpoxonenko H.H., Bynskos
A.C., CaBuenko E.M.; Ne 2014112901/08; 3assn. 02.04.2014;
omy6st. 10.04.2015, bron. No 10. — 15c.: un. (578).

OYHKIIMOHAJIbHbBIN
COCTaB

Bxon ycrpoiictBa; Jlormueckue siemeHThl <«2W»; Jlormueckuii
anemeHT «HE»; JlonoaHuTenbHbIN pa3MHOKUATEIb CUTHAJIA.

OcobOennoctn

CXeMOTEeXHHUECKOEe pEIICHUE PEIIeHMs JIOTMYECKOro YCTpOICTBa
«emudpatop 2 B 4» XapakTepu3yrTCs JABOUYHBIM TOKOBBIM
MPEJICTaBJICHUEM CHTHajla M MOTYT OBITh IOJIOKEHBl B OCHOBY
BBIYMCIUTENbHBIX U YIOPABIAIOMIUX YCTPOMCTB, HCIOJb3YIOMIUX
JUHEIHYI0 anredpy, YacTHBIM CiIydaeM KOTOpOHl sBiisercs OyieBa
anredpa.
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Jlornyeckun anemMeHT «UCKIoYarLee UnM» ¢ MHOro3Ha4yHbIM
BHYTPeHHUM npeAacTaBsieHNnemMm CUrHarnoB

O6o03nauenue — JI2695 | Iopsankosiit HoMep pa3padboTku Ne34

ABTOpBHI Yepunos H.U., Ilpoxonenxko H.H., ¥Oraii B.A., JIsopuuxos O.B.,
byreipiarun H.B.

O YHKIMOHAJIBHBIN Kommyrarop kBaHTOB TOKa lo; ToKOBOE 3epkaiio; TOKOBBIE BBIXOIBI;

COCTaB VcTOYHHK BXOIHOTO JIOTMYECKOTO CUTHAIA.

OcoOenHoctu «Uckimouaromee  WJIM»  xapakTepusyloTcsi  MHOTO3HAUHBIM

COCTOAHUEM BHYTPCHHUX CUTHAJIOB W ABOHWYHBIM IMPCACTABICHHUEM
CUIrHaJla Ha €ro TOKOBOM BBIXOAC M MOTYT OBITH MOJIOKEHEI B
OCHOBY  BBIYMCIMUTENBHBIX W YOPABJSIIONUX  YCTPOMCTB,
UCIOJIb3YIOUIMX MHOTO3HAUYHYK JIMHEHHYI0 ainredpy, YacTHBIM
cllydaeM KOTOpOH siBisieTcst OyseBa ajnredpa
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Ma)KOpVITaprIﬁ dJNIeMeHT C MHOITro3Ha4HbiIM BHYTPEHHUM

npeacrtaBneHnemMm curHanoB

O6o3Hauenne — MD696

[TopsiagkoBbIit HOMEp pa3zpaboTku Ne35

ABTOpBI Uepno H.U., IOraii B.f., Ilpokonenko H.H., JIBopuuxor O.B.,
byreipiarun H.B.
O yHKIMOHAIBHBIN Kommyrarop kBanTa TOKa; BbeIXOmHOW Tpan3ucrop; Kosiekrop;
COCTaB sMUTTEP; MICTOUHUK OonopHOTo TOKa; TOKOBOE 3epKalIo.
OcoOenHoctu YCTpOHCTBO XapakTepU3ylOTCs MHOTO3HAYHBIM BHYTPEHHUM U
JBY3HAUYHbIM TOKOBBIM IPEJICTaBICHUEM CHTHAJIOB U MOTYT OBIThH
MOJIOKEHBI B OCHOBY IEPCIEKTUBHBIX BBIYUCIUTEIbHBIX U
VIOPABISAIOIUX  YCTPOMCTB,  UCHOJB3YIOIIMX  MHOIO3HAYHYIO
JUHEIHYI0 anredpy, YacTHBIM CiIydaeM KOTOpOHl sBiisercs OyieBa
anredpa.
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Jlornyeckmnm anemMeHT «M» C MHOIFoO3HaYHbIM npeacTtaBieHneEmMm

BHYTP€HHUM CUTHaI1oB

Oo0Oo3uauenue — J1D412

[TopsinkoBeIit HOMEp pazpaboTku Ne36

ABTOpBI ITpoxonenko H.H., Yepnos H.W., ¥Oraii B.4., byrsipnarun H.B.

OYHKIIMOHAJIbHbBIN HcTounnk BXOJHOTO JOTMYECKOTro curHaia; KommyraTtop kBanTopa

COCTaB toka [0; [lluHa WMCTOYHMKA NUTaHWS; AHAJIOTOBBIA MOBTOPUTENH
CUTHAJIOB; TOKOBOE 3€pKajo.

OcoOenHoctu YCTpOHCTBO ~ XapakTepU3ylOTCd  MHOIO3HAUYHBIM  COCTOSIHUEM

BHYTPCHHUX CHTHAJIOB M JIBOMYHBIM IPEACTABICHUEM CHUTHajIa Ha
€ro TOKOBOM BBIXOJIE M MOTYT OBITh TIOJIOKEHBI B OCHOBY
BBIYUCIIUTEIBHBIX W YIPABJISIOMUX YCTPOUCTB, HCIOJIB3YIOIINX
MHOTO3HAYHYI0 JIMHEHHYIO alre0py, YacTHBIM CIydaeM KOTOPOM
siBJIsIeTCs1 OyseBa anrebpa.
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Jlornyeckmnm anemMeHT «M» C MHOIFoO3HaYHbIM npeacTtaBneHnemMm

BHYTP€HHUM CUTHaI1oB

O6o3Hauenue — JI1D413

[TopsinkoBeIit HOMEp pazpaboTku Ne37

ABTOpBI

[Ipoxonenko H.H., Yepnor H.U., [IBopaukoB O.B., FOraii B.f.,
byreipiarun H.B.

OYHKIIMOHAJIbHbBIN

cocCTaB

BxonHoi noruueckuid MCTOYHUK TOKa; TokoBoe 3epkanio; IlImna
HWCTOYHHKA MUTaHMS; J|OTOJIHUTEIbHBINA TOKOBBIM BBIXOI.

OcobOennoctu

CxeMaruueckoe pemieHue JIOTHYECKOro  adjemeHta «  W»
XapaKTEepPU3YIOTCSI  MHOTO3HAYHBIM  COCTOSIHUEM  BHYTPEHHUX
CUTHAJIOB Y JBOWYHBIM TIPEJICTABICHUEM CHUTHaJa HA €r0 TOKOBOM
BXOJI€ M BBIXOJIE M MOTYT OBITb TIOJIOXEHBI B OCHOBY
BBIYUCIIUTEIBHBIX W YIPABJISIOMIUX YCTPOUCTB, HCIOIB3YIOIINX
MHOTO3HAYHYI0 JIMHEHHYIO alre0py, YacTHBIM CIIydaeM KOTOPOM
sIBJIsIETCS1 OysieBa anreopa.
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OAHOpaSPHAHbIﬁ NONHbIN CyMmmMmaTop € MHOFro3Ha4yHbiM BHYTP€HHUM
npeacrtaBneHnemMm curHanoB

O6o3nauenne — OIIC074

[TopsiakoBbIit HOMEp pa3paboTku Ne38

ABTOpBI HBopuukoB O.B., Ilpoxonenxo H.H., Yepnos B.U., IOraii B.A.,
byreipiarun H.B.

O YHKIMOHAIBHBIN BxoaHo#l KOMMyTarop KBaHTOB TOKa; VICTOYHMK OIOPHOIO TOKA;

COCTaB TokoBO€ 3epKaio.

OcoOenHoctu YCTpOHCTBO ~ XapakTepU3YIOTCS  MHOIO3HAUYHBIM  COCTOSIHUEM

BHYTPCHHUX CHTHAJIOB M JIBOMYHBIM IPEACTABICHUEM CHUTHajIa Ha
€ro TOKOBOM BBIXOJIE M MOTYT OBITh TIOJIOKEHBI B OCHOBY
BBIYUCIIUTEIBHBIX W YIPABJISIOMUX YCTPOUCTB, HCIOJIB3YIOIINX
MHOTO3HAYHYI0 JIMHEHHYIO alre0py, YacTHBIM CIIydaeM KOTOPOM

sIBJIsIeTCs1 OysieBa anrebpa.
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RS-Terrep C MHOro3Ha4HbiM BHYTpeHHUM npeactaBJyieHNem

CUrHanos

O6o3nauenne — TP789

[TopsinkoBeIit HOMEp pazpadboTku Ne39

Hanuuue nmatenra

[Tat. 2514789 Poccwuiickas ®eneparus, MITK8 HO3K 3/286, HO3K
3/356. Ilpoxomenko H.H., Yepnor H.U., KOraii B.f., bynskos
I1.C.; Ne 2012140888/08; 3asBi. 24.09.2012; omy6n. 10.05.2014,
bron. Ne 13. — 17c.: mi. (500).

O YHKIIMOHAJIbHbBIN
COCTaB

R (1) w S (2) Bxompl; Beixongnsie tpan3ucropsl; Mcrounuk

BCIIOMOTATENBHOTO HanpsikeHus; MHBepTUpyrOnMe yCUIUTEIU

2

Hcrounuk onopHoro Ttoka; IllnHa nmcrouHuka nurtanus; TokoBoe

3epKaJIo; DMUTTED.

OcobOennoctn

CxemorexHuueckoe peuieHue RS-TpurrepoB xapakrepusyroTcs
MHOTO3HAaYHBbIM COCTOSIHUEM BHYTPEHHHUX CHUTHAJIOB M JIBOMYHBIM
MIPE/ICTAaBJICHUEM CUTHAJIa HAa €ro TOKOBOM BBIXOJI€ M MOTYT OBIThH
I0JIOKEHBI B OCHOBY BBIYMCIIUTENIbHBIX U YIPABISAIOIIUX YCTPOUCTB,
UCIOJIb3YIOUIUX MHOTO3HAUHYK JIMHEHHYI0 airedpy, 4YacTHBIM

cllydaeM KOTOpoH siBisieTcst OyseBa ajnreopa.
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INlornyeckuu aneMeHT «2-U» ¢ MHOro3Ha4YHbIM BHYTPEHHUM

npeacrtaBneHnemMm curHanoB

O6o3Hauenue — JID717

[TopsiikoBbIit HOMep pa3zpaboTku Ne4(

ABTOpBI Uepnos H.U., KOraii B.f., Ilpoxonenko H.H., Bymsxor II.C.,
byreipiarun H.B.

O YHKIMOHAIBHBIN Bxongnsle kommyrtaropel kBaHTa Toka 10;  ympaBisiemble

COCTaB HMCTOYHUKAMU BXOJHBIX JIOTMYECKUX HAIpPSDKEHUH; TOKOBBIE
3epKajia; UICTOYHHUK OMOPHOTO TOKA.

OcobGenHoctu CXeMOTEeXHHMYECKOE PEIICHHE JIOTMYeCKoro »sjemeHta «2-U»

XapaKTCPpU3yIOTCA MHOT'O3Ha4YHBbIM COCTOAHUEM BHYTPCHHUX
CUTHAJIOB U ABOWYHBIM IIPCACTABJICHHUEM CHUTHaJIa HA €ro TOKOBOM
BbBIXOAC WU MOTYT OBLITH ITIOJIOJKEHBI B OCHOBY BBIUYHUCIUTCIILHBIX U
YOPABJISIOMUX  YCTPOMCTB,  MCHOJIB3YIOIIMX  MHOTO3HA4YHYIO
JUHEIHYI0 anredpy, YacTHBIM CiIydaeM KOTOpOHl sBiisercs OyneBa
anredpa.
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3. AHANIOIoBbIE U AHANOIoBO-LUIUPPOBBIE
YCTPOUCTBA ABTOMATUKWU OnNA CUCTEM CBA3U U

TENEKOMMYHUKALIUNA.

LnpokononocHbIn ancdepeHUManbHbIN yeunutenb ¢ napadasHbiM

BbIXO0A4AOM

Oo0Oo3uauenue - 1IY113

[TopsiikoBbIi HOMep pazpaboTku Ne 41

Hanuuue nmatenra

[Tat. 2479113 Poccuiickas @enepamus, MITIK8 H 03F 3/34.
[Tpoxonenko H.H., bennu C.C., Byrsipnarun H.B.;

Ne 2012106541/08; 3asBn. 22.02.2012. Ony6s. 10.04.2013.
bron. Ne 10. 9c.: mn. (445)

O YHKIMOHAJIBHBIN Bxomnont K (VTI1-VT2, R1); VYnopaBnsemblii HCTOYHMK TOKa
COCTaB (YUT1); HBa Oydepubix ycumutens (bY1, bY2); UOT (I;, Lp);
Bcenomorarensusie  pesucropsl  (R2, R3); BcnomorarenbHblit
yeunutenb — HanpsbkeHuss  (YH1);  JIBa  KoppeKTupyromux
konnencaropa (Cl1, C2).
OcoOenHoctu Coznan  auddepenuuanbubiii  ycunurens (AY), B KoTopom
oOecrieunBaeTcs NMOBBIIIEHUE BEPXHEH rpaHUYHOM 4acTOTHI f;.
o i [ BV1
c2 i“/
BY2
Cxema N e
mupokomnojgocHoro VY ¢ s T T e vin
napada3zHbIM BBIXOJI0M n : .l +
—L1 1T
c4
Il
77777777777 Il
VT3 VT4 VHTL
i [
- |
i [FRA st? i
Ky,ab
80 -3ab, Ky =63.8 ab, f=8.5MIy
YacToTHas 3aBUCHMOCTD ) 2F
k03 durreHTa %0 36, Ky = 63.8 b, £= 11 Mry
yeunenus (Ky) Y npu
Pa3InYHBIX 3HAUCHUAX o
€MKOCTE!
KOHJICHCATOPOB % oF
C1=C2=Cvar \
01.0 10 100 1.0k 10k 100k 1.0M 10M 100M 1.or 1or
Yacrora, My

3aBUCHMOCTh BBIXOIHBIX
HanpsbkeHnn /1Y npu
BXOJHOM CHT'HAJIC
Bx.1=100MmxB na
gactoTe IMI' n
sHayenuax C1=C2=1ud

U, mB,
100 Out1, Usbix= 83.9

o / /\//\ /N /N /N
WA A A
TV AL NNV

2.0 25 3.0 35 4.0 4.5 5.0
Bpems, mkC
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ﬂM(b(bepeHuMaanblﬁ ycunntenb C HyrneBbIM YPOBHEM BbIXOAHbIX

CTaTu4deCKuUx Han pﬂ)KeHMﬁ

O6o3nauenue - J[Y954

[TopsiikoBbIi HOMep pa3zpaboTku Ned?2

Hanuuue nmatenra

ITat. 2488954 P®, MIIK8 HO3F 3/00, HO3K 5/00.
IIpoxonenko H.H., [lakypcknit M.B., byrsipiiarun H.B.;
Ne 2012135026/08; 3asBn. 15.08.2012. Ony6un. 27.07.2013.
bron. Ne 21. 11c.: nin. (482)

O yYHKIMOHAJIBHBIN Bxonubie moneBbie  Tpansuctopel (VT1, VT2); Beixoansie
COCTaB ounosisipueie  Tpamsuctopel  (VT3, VT4); HNOT {1, L)
Bcnomoratensabie pesuctopsl (R2, R2).
OcoOenHoctu Coznan /1Y, B KOTOpPOM BBIXOJHBIE CTaTH4eckue HampsbkeHus Y
OJIM3KM K MOTEHIMAITY OOIIEH NIMHBI HICTOYHIUKOB TUTAHUS.
Cxema Upx2
nuddepeHnnaibHOro
YCWJINTEIS C HYJIEBBIM
YPOBHEM BBIXOTHBIX
CTaTUYECKUX
HaIpsHKEHUN
Brx.1 R1 R2 Brix.2
o L | L | O
i UBI)IX.lzo - 16 16 - UBI)IX.2ZO
@ L=l L=I, C
o -
50 Rvar—30kOMKY 42415 Rvar—40kOn.Ky—40.815,
B : : : Rvar=30xkOm Ky=38.615
& N S S S
E H H '
o Rvar=20xkOm . Ky=35.515 "~ ! . i .
=N - - R, VS .
3aBHUCUMOCTD o Rvat~10kOu.Ky 30zb / ; . : :
k03 duImenTa 2 N Rvaf=5iOMKy=2420B/ & ot~ b b
yeunenus 1Y ot Er '

- =) : : I .
COTPOTHBIICHIH = 10 Rvar TROM Ky 10405 =, :
pesucropoB R1, R2 S ! | '

0 ; — : : i ™ .
1-10° 10-10°  100-10 1-10° 10-10°  100-10° 1-10° 3-10

Yacrota, I 11
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BxopHoMl kackap 6bICTpOAeNCTBYHOLWEro onepaLMoOHHOro ycunuTens

O6o3nauenne - BK896

[TopsiikoBbIit HOMep pazpaboTku Ned3

Hanuuue nmatenra

[Tat. 2504896 Poccuiickas @eneparust, MITIK8 H 03F 3/34.
[Tpoxonenko H.H., Ucanun A.C., Bytsipiarua H.B.;

No 2012134831/08; 3asBn. 14.08.2012. Omy6s. 20.01.2014.
bron. Ne 2. 15c.: . (476)

OYHKIIMOHAJIbHBIN
COCTaB

Bxonubie Tpansucropsl (VT1, VT2); BcnomorarenbHble pe3nCTOPbI
(R1-R4); Brixonusie Tpansuctopsl (VT3, VT4); BcnomorarenbHble
npsiMocMmeniennsie p-n nepexonsl (VTS, VT6); MOT (14, 1)

OcobOennoctn

Pazpaboran meton pacmmpeHus — auana3oHa JIMHEHHOW paboThI
BXOIHOI'O KaCcKaaa, 4TO HOBOI'O IIO3BOJISIET ITIOBBICHUTH 6BICTpOI[eI>'ICTBI/Ie
OV.

BoIx.i; Brix.i,
o) (o]
Bx.1 VT1 VT2
: IO IO : BX2
R1 R2
CxeMa BXOIHOI'O
Kackaaa VT3 VT4
. VT35 m; my VT6
OBICTPOACHCTBYIOIIETO >| <
OIEPALlHOHHOTO
YCHITUTEIS 12l
I, l Brix.iz Brix.i4 l I,
R3 Is Is R4
— s — 1
| S| 7
o =0
O -
o +
1IT1
BrIX. iy
Brix.i;
O
BxD1 [T T B
ApXHUTEKTypa VT VT2>|| T
v |
OBICTPOIEHCTBYIOLIETO ! |
OTIepPAIIHOHHOTO | |
| VT3 VT4 | 5¥1
YCUIIUTEIA C } } BrIx.
npeayiaraeMbIM | >| K | _I_T
BXOJHEIM KacKaJIOM I ] I
Brix.i3 Bhix.iy
S~
Kijp2=-2 12
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3aBUCHUMOCTh
BBIXOJIHBIX TOKOB
I(out3) u I(outd4) Y ot
BXOJIHOTO HaprI)KeHI/ISI
uBX

BrxoaHoit Tok, MA

-1.5 -1 -0.5 0 0.5 1 1.5 2

Bxoanoe nanpsbkenue, B

3aBUCHUMOCTD
BbIXOJHBIX TOKOB
I(out3) u I(out4)
npeasaraemoro 1Y or
BXOJHOT'O HAIIPAKCHUA
Uzx B YBEITMICHHOM
Macitabe

BrixonHol Tok, MA

-500

T . T .
-400 -300 -200 -100 0 100 200 300 400 500
Bxonnoe nanpsskenue, MB

3aBUCHUMOCTh
a0COJIFOTHBIX 3HAYCHUIN
BBIXOJIHBIX TOKOB
I(outl) u I(out2)
npeayaraemoro 1Y or
BXOJHOT'O HAIIPAXKCHUA
uBX

Brixoguoii Tok, MA

30 -

2

f } f .
-1.5 -1 -0.5 0 0.5 1 1.5 2

BxonHoe Hanpsbkenue, B

3aBUCUMOCTD
BbIXOJHBIX TOKOB
I(outl) u I(out2)
npeayaraemoro 1Y or
BXOJHOT'O HAITPAXKCHHUA
Uzx B YBEITMICHHOM
Macitabe

Brixoanoit Tok, MA

0

-500

-400  -300 -200  -100 0 100 200 300 400 500

Bxoanoe nHanpsbkenue, MB
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BxopHoMl kackap 6biCTpoAeNCTBYOLWEro onepaLMoOHHOro ycunuTens

O0o3uauenne - BK406

[TopsiikoBbIit HOMep pa3zpaboTku Ned4

Hanuuue nmatenra

[Tat. 2509406 Poccuiickas ®eneparust, MITIK8 H 03F 3/34.
[Ipoxonenko H.H., Byrsipnarun H.B., IOnun A.T'.;

Ne 2012134440/08; 3asBa. 10.08.2012. Ony6s. 10.03.2014.
bron. Ne 7. 18c.: wn. (477)

OYHKIIMOHAJIbHBIN
COCTaB

Bxonubie Tpanzucropsl (VT1 u VT2); Beixoausie Tpansuctopsl (VI3 u
VT4);  Bcnomorarensusle — Tpanzucropel (VIS u  VT6);
[Ipsimocmemennsle p-n nepexonsl (VI7 u VTS); ononHurenbHbie
pesuctopsl (R1-R2); UOT (14, 1)

OcobOennoctn

JIK obecrneunBaer moBbIICHUE ObIcTponeiicTBus OY 3a cuer
yBelMueHus: Oojee 4eM Ha NOPSAJOK Juana3oHa JUHEHHOW paldoThI
U,,=1+2 B (6€3 n3MeHeHUs: KPYTU3HBI).

Cxema BXOIHOTO

Brix.i; Brix.i,
+ o} | To +

Bxl VT5 VT1 VT2 VT6 B2

1

Kackazga
% VT3 VT4
OBICTPOJEICTBY- -
T
FOIIETO oo rs
OIIEparlMOHHOTO &
YCI/IJ'[I/IT cJIs Brix.iz BrIx iy
R1 R2
- -
@ L, - @
o +
Kiiz1=1
Brix.i, A IIT1
Brix.i;
O
Bx™ 7] VIT T v g
ApxuTtekTypa x ! | Bx2
OBICTpPOJICHCTBY- ! o
IOIIIETO Usx i i
OIICPalMOHHOTI'O i VT3 VT4 i | BY Bin
YCHIIUTEIA C ! ! T o X
rpeyiaraeMbIM i | Cl %
BXOJIHBIM KacKaJlOM [ __ I
Boix.is BbiXis &
TIT1
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KomnnemeHTapHbI BXOAHOM KacKaa ObICTPOAEUCTBYHOLLEro

onepaunoHHOro ycunurtens

O6o3nauenne - BK570

[TopsiikoBbIi HOMep pazpaboTku Ned5

Hanuuue nmatenra

[Tat. 2510570 Poccuiickas @enepamust, MITIK8 H 03F 3/34.
JBopaukos O.B., [Ipoxonenko H.H., byrsipnarun H.B.;

No 2012137660/08; 3asBin. 03.09.2012. Omy6s. 27.03.2014.
bron. Ne 9. 19c.: nn (479)

OYHKIIMOHAJIbHbBIN
COCTaB

Bxonubie Tpanzucropsl (VT1 u VT2); Beixoausie Tpansuctopsl (VI3 u
VT4);  Bcnomorarensusle — Tpanzucropel (VIS u  VT6);
JlononuurensHbie pe3uctopsl (R1-R4); MOT (14, 1)

OcobOennoctu

JIK obecrneunBaer moBBIICHUE ObIcTponeiicTBus OY 3a cuer
yBenuueHus: (0e3 W3MEHEHUs KpyTH3HbI) OoJjiee 4eM Ha MOPSA0K
nuana3oHa guHeitHon padotsl Urp=1+2 B.

CxeMa KOMIUIEMEHTap-
HOTO BXOJIHOTO

BrIx.i; BbIx iy

ouant

Bx.1 Bx.2
+ \/\ :

. . +
BrhIxi5 Brix.ig
VTS5 VT6
L Ls

VT1 VT2

Kackaza [[r R2[] b1
OBICTPOJCICTBY-
VT3 ] VT4
FOLLIETO 2
OIEPALlHOHHOTO e |
yCI/IJ'II/ITCJ'Ifl BEIX i3 Boix.iy
R3 R4
I A N
1=l 1=1o
o +
Brix.iy ] 1
Beix.ip 11"31
9 é iBle.l
Apxutekrypa R \;;;;l"i Bx.%2
OBICTPOICHCTBY- ! AT
| |
IOILIETO Usc | i
| |
OIIEpAIlMOHHOI'O | vms VT4 3 | Bu
YCUJIUTENSA C ! } o +1 o
w LR
IIpeAJIaraeMbIM | 1 T “
| | BX
BXOJHBIM KaCKaJIOM N o H
Brix.i3 Bhix.is ¢
~ 4
Kijo=-1 12
o -
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AnddepeHumanbHbIN onepauuoHHbIN yCUnuTesnb ¢ napadasHbiM

BbIXO0A4AOM

O6o3Hauenne - OY482

[TopsiikoBbIit HOMep pa3zpaboTku Ned6

Hanuuue nmatenra

[Tat. 2513482 Poccuiickas @enepanust, MITIK8 H 03F 3/34.
[Tpoxonenko H.H., bennu C.C., bByrsipnarun H.B.;

Ne 2012154310/08; 3asBn. 14.12.2012. Ony6s1. 20.04.2014.
bron. Ne 11. 13c.: ni. (330)

O YHKIMOHAJIBHBIN Bxonubie Tpansucropsl (VT1 u VT4); Beixogusie Tpansuctopst (VT7

COCTaB u VT8); Honomuurensusie Tpansuctopsl (VIS u VT6); Pesucropsr
oOparsoii csizu (R1-R4); MOT (1;-1s)

OcoOenHoctu B OV co3panbl ycnoBus, HpU KOTOPBIX BBIXOJHOE CTaTHUECKOE
cuH¢pazHoe HampspkeHue JY mnpu HyleBOM BXOJAHOM CHH(A3HOM
cUrHajue Oy/ieT UMETh BbICOKYIO CTa0MJIBHOCTD U HYJIEBOE 3HAUEHUE.

+
I4< IS
+E
VT7 \—T—‘/VTR

CXCMa Bbix.1

muddepeHnanTbHOro ﬁ .

OIICPpalMOHHOTI'O . . VT6

VTS‘A )

YCHJIUTEIS C

napadasHbIM BBIXOJIOM [Jre

Bx1 vt VT4 Bx2
VT2 VT3 Berix.2

3aBUCUMOCTD
ko3¢ dunreHTa
YCHUJICHUS T10
HATPSHKCHHUIO OT

Ky,ab]
306, Ky =55.25 6, f= 1.3 MI'y

60

40

YacTOTBI 20
0
1.0 10 100 1.0k 10k 100k 1.0M 10M 100M 1.0r 101
YacroTa, 'y
U B Out1
4.0
3aBUCUMOCTD
BBIXOHBIX 20
HanpsbkeHud 1Y ot
BXOJIHOTO 0P
CHUHYCOUJAJILHOIO
HAIPSHKEHUS 20
(ux=30 MB) 40
10 12 14 16 18 20 22 24 26

Bpems, mkC
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LLinpokononocHbIN ycunuTerib Ha OCHOBEe Kackaaa ¢ obLien 6asomn

(vnn obWwMM aMUTTEPOM)

O6o3Hauenue - [11Y538

[TopsiikoBbIit HOMep pa3zpaboTku Ned7

Hanuuue nmatenra

ITat. 2515538 Poccumiickas @enepanust, MITIK8 H 03F 3/00.
[Ipoxonenko H.H., IBopuukos O.B., bByreipnarun H.B.;

Ne 2012155404/08; 3asBn. 19.12.2012. Ony6s. 10.05.2014.
bron. Ne 13. 11c.: mn. (511)

O YHKIIMOHAJIbHbBIN Bxoanoit kackang (VT1 m R2); JIByXmoJitOCHMK KOJUIEKTOPHOM
COCTaB Harpy3ku (R1); HeunBeptupyrommii Oydepusiit ycunurens (bY1);
JononuurensHslit  Tpansuctop (VT2); Tokocrabunusupyromuit
nByxmnoitocHuK (R4); JlomonmauTensusiii kKouaeHncatop (C3).
OcoOenHoctH B mnpeanaraeMoM CXeMOTEXHMUYECKOM pEIIEHUH oOOecreunBaeTcs
MOBBIIIICHUE BEPXHEH TPAaHUYHOM YacCTOTHl 0€3  yXYIIICHHS
ko3¢ uLMeHTa YCUJIEHUSI 10 HaNpsHKEHUI0 B pabodeM Juana3oHe
4acToT.
O +
le]
[ BV1
- A | Brix.
e < N > +1 o)
Cl—— NOU
Cxema B O
—— 1 |VIL viz |Feds
IIMPOKOIIOJIO CHOT'O Kl~ : —
YCHJIMTES Ha OCHOBE | »\/ : ! K o
~ o | .
Kackaja c oomieit 6a3oit I 1 | b == ti, c3
| |
(vt oOIIIM S e S |
. ' C2 I Bx. | .
SMUTTEPOM) o ! ! ! I, K,U ‘LAL
R
| R3 . l |
| | | |
| | | |
| Epx | [N
| |
| |
] J R4 [‘]
o -
Ky, ab
50
(1Mru, 40.5)
¢ C=3pF (294MTw,37.5
40 pF( 1,37.5)
Cvar=0 (46.2MTw,37.5)
C=1pF (63.708M,37.5)
JIAUYX TV mpu 30
C=2pF (107.515M,37.5)
Pa3IUYHBIX 3HAYCHHX
EMKOCTH 20
JIOTIOTHUTEIBHOTO
koHzeHcaropa Cvar
10
0 | | | | | |
10° 3x10° 100 3x10 10° 3x10° 10° 3x10°
YacroTa, Ny
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MMbpunaHbIin ancpdepeHUnanbHbIN yCUNUTenb

O6o3nauenue - JIY373

[TopsiikoBbIil HOMep pa3zpaboTku Ne4 8

Hanuuue nmatenra

[Tat. 2519373 Poccuiickas @enepanust, MITIK8 HO3F 3/45.
[Tpoxonenko H.H., JIBopauxor O.B., byrsipnarun H.B.;
No 2012154181/08; 3asBn. 13.12.2012. Omy6s. 10.06.2014.
bron. Ne 16. 15c¢.: ni. (508)

OYHKIIMOHAJIbHbBIN
COCTaB

Bxonubie Tpanzucropsl (VT1, VT2); JlonoJHUTENBHBIN p-n IEPEX0
(VT4); IToneBoit TpaH3UCTOP C YNPABIAIONINM P-N TIEPEXOAO0M B IETTH
Harpy3ku (VT3)

OcobOennoctn

B mpemmaraemom [IY oOecreunBaercss ymeHbIIEHHE a0OCOJIFOTHOTO
3HaueHus1 Ugy, a TaKKe €ero TEeMIEPATypHOIrO W PaJAHallMOHHOTO
npeiida.

Cxema rubpuIHOTO
nudepeHnnaibHOro
YCUJIHTEIIS C
MMOBBIIIIEHHO T
CTAOMIIBHOCTHIO
HYJICBOTO YPOBHS

O
LA +
VT4
~ +
I |
UABZO,7 B
U3H3 -
Joe
+ |
VT3
% Io Beix. 1
O ————— B
L IO RH.aKB
VT2 A* Bx (')2 1
U3H1:U3H3
) V/ b
Bx'1 n VTI
* T
Ugx.1
o -
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Cxema oreparmoHHOTO
YCHUJIUTENS] HA OCHOBE
npemiaraemoro [V ¢
00paTHO¥ CBA3BIO

“A
VT4
4
R2 Uns
U3u3 -
Ng~
+ 1
VIS g VTS5
v 6p Brix.1 v
§ Il +
. 0y B = Bmx2
A" BxP2 T =/ Bmx
O
+ -
Isp
Uasps

O ; ;

§" 41.8 ; :

= 3dB,Ky=38.81B,

SR CFSM0OKT N
YacTtoTHas 3aBUCUMOCTD Q
ko3¢ dunreHTa GE)
YCHUJICHUS T10 S0 e N
HanpspkeHuo OY 6e3 =
00paTHOM CBS3U =

S 20 :

M 3 6 6

100 10-10 1-10 100-10 1-1¢
Yacrora, I'ng
1

=0 —_— oneeeees

g i : : |

5 | B Ky= | |
YacToTHas 3aBUCHMOCTh = ! -3dB,Ky=-31B, -

5 ' F=29MT'1t
ko3 durmenta - E Z
YCHIICHUS T10 GE) -10 | A
Hanpspkernto OV puc. 8 =S : :
npu 100% = ; |
OTpHULIATEIbHOU 'g';
00paTHOM CBS3U X -20 . ' ' . ,

100 10-10 1-10° 100-10° 1:10

YacroTa, I'11
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KomnnemeHTapHbin auddepeHumanbHbIi YCUNUTENb C PACLLUUPEHHbIM

Anana3soHOM aKTUBHOMU paboTbl

O6o3nauenue - J[Y761

[TopsiikoBbIit HOMep pa3zpaboTku Ne49

Hanuuue nmatenra

[Tat. 2519544 Poccuiickas @enepamus, MITIKS HO3F 3/00.
JBopaukos O.B., [Ipoxonenko H.H., byreipnarun H.B.;
No 2012146761/08; 3asBn. 01.11.2012. Omy61. 10.06.2014.
bron. Ne 16. 16¢.: ni. (486)

O YHKIMOHAJIBHBIN Bxonubie tpansucropsl (VT1, VT2); Beixogusie tpansuctopsl (VT3,
COCTaB VT4); MHcrounuk omnopHoro Toka (I;); ToxoorpannuuBaromiue
pE3UCTOPBI (R1, R2); [TocnenoBaTenbHO COCMHEHHbIE
BcriomoratenbHble  pesuctopel  (R3, R4);  BcmomorarenbHslit
NPAMOCMENIECHHBIN p-n nepexoq VTS
OcobGenHoctu OOlecrnieunBaeT pacHIMPEHHUE aUarna3oHa aKTHBHOW pPabOThI BXOJIHOTO
kackaga OY mna muddepenunanbaoro curnana. [lo3BossieT momyyaTh
IpaHUYHbIE HANPSOHKEHHUsS] MPOXOJHOM XapaKTEpUCTUKM  Ha YpPOBHE
Urp=0,4-0,8 B.
Brix.i; Brix.iy
[0} [e]
+
ixl& ;lezlo i’af JV'IO
VT1 VT2
Bx.1 VTS5 Bx.2
CxeMma O_K R3 A R4
é ] |
KOMILIEMEHTAPHOTO iu o L1 S
nuddepeHInab-HOro - blo i W
YCHJIMTENIS C R1 ]l R3 lD R2
i I
153 34y
PaclIMpeHHBIM vrs L VT4
IMarna3oHoOM JIMHEHHON ~ : -
paboThI A B N
i ; J"Imzlo Lxd f &IK4710
O B [¢]
BrIxX.i3 L=To @ BrIxX.14
O
o+
1IT1
Brix.iy ]
Brix.i; Bt
7 b
Tunosas apxurekrypa Bt T Nm v }5’;{"5 Bx2
OBICTPOICHCTBY- ‘ AT
| |
IOLLETO U | |
| I
OTEepPallMOHHOTO L v - | BV1 5
| | BIX.
CHIIUTENS ‘ ! 1
: TR
IIPUEMHUKOB B T - u”i
OIITHYCCKOI'0 CUTHaJIa ) -
Brix.i; Bhix.ig b——
~ ¥
Kip=1 1112
O
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5.0mA
Bbix 2 Bbix 1
ﬁ
4.0mA4
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3aBUCUMOCTH < 2.0mf
BBIXOJHBIX TOKOB Y 3
=
OT BXOJHOI'O g
D 20mA Bbix 4 Bbix 2
HaIpsHKSHUS IIPpU m P o
CONPOTHUBJICHUH
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1.0m4
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5.0mA
Bbix 2 Bbix 1
4.0mA
3aBUCHMOCTHU T
BBIXOJHBIX TOKOB Y 2
o
OT BXOJHOI'O g
§ Bbix 4 Bbix 3
HaIPsDKCHMS IIPU “ 2om = =
CONPOTHUBJICHUH
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Ri=200 Om
91 v -0.8v -0.6v -0.4v -0.2v -0.0v o.2v 0.4v 0.6v o.8v

BxopHoe HanpsxeHue, B
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MynbTuanddepeHumanbHbIn onepaunoHHbIA ycunuTtenb

O6o3nauenne - MOY769

[TopsinkoBbIit HOMEp pazpadboTku NeS0

Hanuuue nmatenra

[Tat. 2523124 Poccuiickas @enepamusi, MITIK8 HO3F 3/45.
[Tpoxonenko H.H., JIBopauxor O.B., byrsipnarun H.B.;
No 2013100769/08; 3asBn. 09.01.2013. Omy61. 20.07.2014.
bron. Ne 20. 11c.: nn. (510)

@YHKIMOHAIBHBIN COCTaB

Bxonubie tpansuctopel (VT1, VT2); BeixonHble TpaH3UCTOPHI
(VT3, VT4); Toxossle 3epkana (IIT1, IIT2); bydepnsiii ycunurens
(bY); Ucrounuk Hanpsixenus (Eo)

OcobOennoctu

ObecnieunBaer yBenudyeHue uyuciaa BxoaoB OV, T.e. co3maér
mynbTuaupdepenunanbaelii OY. [oBbimaer auddepennuanbHoe U
cruH(]a3HOE BXOJHOE COMPOTHUBIICHUE IO JIBYM W3 YETHIPEX BXOJIOB
OY. Cozpmaér ycnoBus [Uisi peaqu3alud MajblX HaMpsSHKEHUN
CMEIIEHHSI HYJISI.

O +
IT1
Ki:-l
| —
I I Lop Iy
VTSN | o« “
e R [T
I A —| jp—
A LI I
0~16, *
Bx.1 - ' Bx."1
Cxema npeiaraeMoro V12
OVe . Lo +To
CUMMETPUPOBAHUEM Bx.2 L~0 Y
BX™ bIX.
CTaTHYECKOTIO peKruMa VT3 vid Bx?  Bux o——
Io §
— gt
Io
nr2 g =i
O
60 - , ,
A
=518 ; ;
= 3dBHy= i
B 40 et 3ABIKY=48.81B. & TN
= F£368KI 1t
[&] T
YacroTHast 3aBUCUMOCTh -
K03 PHUITHEHTA YCUITCHHS q:) 20 N NG
1o HanpspkeHuo OY =
=
=
;8 0 : : : :
9
1 100 10-10° 1-10° 100-10° 1-10

Yacrorta, I'ig
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BxopHoM Kackag ycunuTens MOLWHOCTU Ha OCHOBe

KOMNJNIeMeHTapPHbIX TPaH3UCTOpPOB

O0o3uaueunne - BK947

[TopsiikoBbIil HOMep pa3zpaboTku Ne51

Hanuuue nmatenra

[Tat. 2523947 Poccuiickas @enepamus, MITIKS HO3F 3/00.
IBopuukoB O.B., Ilpokonenko H.H., Bymskos II.C., Byrbipnarun

H.B.; Ne 2013101657/08; 3ass. 11.01.2013. Ony6ut.
Bion. Ne 21. 12¢.: mi1. (507)

27.07.2014.

OYHKIIMOHAJIbHbBIN
COCTaB

Boixoansle TpaH3ucTopbl pazHoro tuna nposogumoctu (VTS, VT6);
BxonHble TpaH3uCTOPHI ¢ yrpasisiouuM p-n nepexogom (VT3, VT4);

Bcnomorarensabie Tpansuctopsl (VT1, VT2).

OcobOennoctu

OOecmeunBaeT MOBBIIIEHNE HA HECKOJIBKO

IMOPAAKOB BXOJHOI'O

COIMPOTHBIICHUS BBIXOJHOIO Kackaja U ero Kod(pQUIMEeHTa YCUJICHUs
[0 TOKY HpH JOCTaTOYHO BBHICOKOM YPOBHE CTAOUJILHOCTU CKBO3HOTO

TOKA BBIXOJJHBIX TPAH3HUCTOPOB.

O +
VDNI1
r=——7T~717
| |
!
| |
VA 2U,
L__1__1
Cxema npejiaraeMoro VT1 VT2 /:
BBIXOJHOTO KacKaja L ]
YCHJIUTESI MOIITHOCTH VTS
C HU3KUM YPOBHEM K
- +
BBIXOJHOTO UV Ll k i
CTaTHYECKOTO v VT3 ' Us = | ¥
HaTPSHKCHHS Bx. - - 2Uq Beix.
o——t d U 1 C
L ) / 1 vTe
Usx - Il - |/
L N
VT4
O -
Ky, &b
05 -40° (-0,946)
1.0 g=s-==s-2==-Bzeasseca ...
15 1100° (1.18B) 70 (-0,9545) R
YacroTHas 20 N\,
A )
3aBHUCHUMOCTD \
25 N 27°(2.39Mwy,-3.9)
ko3¢ dunreHTa - \*
- L Y
YCHUJICHHUS T10 '
HAIIPSKCHUIO -3.5
BBIXOJHOTO Kackaua 4.0
-45
-5.0
10° 107 10° 10° 10"
YacToTa, Ny,
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Uout, B

0.905 B

0.5
Ocnumnorpamma 0
BBIXOJJHOT'O CUTHaJIa
05
1 -0.855 B
0 02 04 06 08 1 12 14 16 18 2 22 24 26 28 3
Bpems, mc
Ky, 8b
-0.8
-0.9
TemmnepatypHas
3aBUCUMOCTD
1.0
ko3¢ dunreHTa
YCHUJICHUS 110
HaNPSDKEHUIO CXEMBbI 1.1
1.2
-60°  -40°  -20° 0° 20° 40° 60° 8o°  100°

Temnepatypa, rpagychbl
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UJVIpOKOI'IOHOCHbIﬁ ycunutenb MOLWWHOCTU

Oo0Oo3uauenne - 111Y202

[TopsiikoBbIi HOMep pa3zpaboTku Ne52

Hanuuue nmatenra

[Tat. 2527202 Poccuiickas @enepamust, MITIKS HO3F 3/00.
[Ipoxonenko H.H., Byreipnarun H.B., [Taxomos U.B., CyBopos B.B.;
Ne 2013117678/08; 3asBn. 16.04.2013. Ony6s1. 27.08.2014.

bron. Ne 24, 11c.: nn. (527)

O YHKIMOHAJIBHBIN HeunBeptupyrommii  BeixonHot kackaa (YHI); Cornacyromuii

COCTaB pesuctop (R1); Lenp narpy3kum (R2); Koppektupyronuii kackan
(ITHT1); HomonuurensHsle pezuctopsl (R3, R4); lonosHuTeNbHBIM
uHBepTUpYoMul 0ydepHsiil ycunurens (BY).

OcoOenHoctH ObecrieunBaeT YMEHBIICHUE YPOBHS HEJIUHEHHBIX HCKAKEHUH WU

IIyMOB  pa3jIU4HOrO
IIMPOKOIOJIOCHOTO HEUHBEPTHUPYIOLIErO
HEMHBEPTUPYIOIIUM BbIXOJHBIM KACKaJIOM.

IMPOUCXOKACHUA B e Harpy3kKu
YCHUIIUTCIIA MOIIHOCTU C

R1 | < Uow Bbix
- +Ky—» @
Bbix.i I[ Ro
CxeMa mHpOoKONoJoc- Bx KT Q
HOTO YCHJIUTEIS
MOIITHOCTH Usx
BY
- . k’i
- 1 -1
A
100M _
m
i
= 10mB
5 T 1MB
C 2 Im | -
MEKTP BBIXOJHOTO “
HaIpsDKCHMS qm)
npeanaraemoro [HTHY =
puc.5 npu 3HAaYEHUHU gg
kpytusHsl (S1=Gain) § L
KOPPEKTUPYIOIIETO 5
s o
kackama Gain=0 . |
0 10 20 30 A(

Yacrorta, kI'11
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100M

m
= 10mB
CrieKTp BBIXOJIHOTO E Im
HaNpPsHKEHUS s
npeuiaraemoro HIHY L
pHcC. 5 npH 3HAYEHUU 5
KkpytusHsl S1=QGain ﬁ 1.65mxB
KOPPEKTHPYIOIIETO g Inx l
kackanga 7 S1=Gain=1 ani
Cm ' ;
0 10 20 30
Yacrora, kIl 11
1
m -
Q
? 1 0.1\:1B
B 100MK -
CrexTp BBIXOJAHOTO g
Hanpspkenust HIHY puc. 2
5 [IpU 3HAYEHUH 5
KPYTHU3HBI é 1974B
KOPPEKTHPYIOIIETO % 100 I
kackaga S1=Gain=5 Cm T
0 10 20 30
Yacrorta, kI 11
g 10000 1
a,
Eﬁ 5000 -
I'padux momaBneHus 3- E 1000
il TApPMOHHKH z
BBIXOJIHOTO CHTHAJIa B = 100 |
npemiaraemom LHITHY S
puc. 5 OT 3HaYeHus ch G1=0.021
KkpytusHsl G1 jgj 10
KOPPEKTUPYIOLIETO °
Kackaja = —
g 1 ‘--15:'-12 j -9 J -6 ) 3 o )
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EbICTpOAeﬁCTByI'OLI.WIﬁ MCTOKOBbIU noBTOpUTESIb HaNnpAXeHuA

Oo0Oo3uauenue - [TH263

[TopsiakoBeIit HOMEp pa3paboTku Ne53

Hanuuue nmatenra

[Tar. 2530263 Poccumiickas ®denepanusa, MIIK8 HO3F 3/50, HO3F
3/26, HO3F 1/24, HO3F 1/36.

[Ipoxonenko H.H., Byrsipiarun H.B., bynsaxos I1.C., ITaxomoB U.B.;
Ne 2013124354/08; 3asBn. 27.05.2013. Ony6s. 10.10.2014.

bron. Ne 28. 10c.: ni. (552)

O yYHKIMOHAJIBHBIN Bxonnoit nonesoit tpanzucrop (VT1); MOT (1;); IlapazutHas emMmKkoCTh
COCTaB Harpy3ku (Cy); JOmoTHUTENbHBIM HEWHBEPTUPYIOMIHUN  YCHUIUTEIb
Hanpspkenus (YH1); Hononunutensubiit konneHcatop (Cy); Pesuctop
(R1) Mopmenupyromuii BIMSHHE Ha pabOTy CXEMbl SKBUBAJIEHTHOTO
CONPOTHBJICHUS] HATPY3KHU.
OcoOenHoctu ObecrieunBaeT pacuIMpeHue Auana3oHa pabo4yux 4acTOT MpPU HAIUYUU
eMKoCcTH Ha BbIxoJie C,, KOTOpas HE MOXET ObITb yMEHBIIEHa IO
OOBEKTUBHBIM MpPUYMHAM (SBJIIETCS HEOTHEMJIEMOM YacTbio LEnu
Harpy3ku). Ilpm HUMIOYIbCHOM HW3MEHEHUU BXOJHOIO HAaMNpsKEHUS
YMEHBIIIAETCSl BPEMS YCTAHOBJIEHHUS IEPEXOJIHOTO Mpoliecca.
o +
Cxema U,
OBICTPOJEHCTBYIOIIETO
HCTOKOBOTO
MTOBTOPUTEIIS
HaTPSHKCHHS
U
o -
1.
“_: I/‘q.f(iu}
Ocmorpamma -1} o . -
BXOJTHBIX M BBIXOJHBIX = H Viout) |} -
curnanoB UITH nipu =] [ */ £ % [
CZZCKZI(b(DNO u 2 ] -"".‘ 3 : i
CH:C0:20 nd ] "*.*
-2 1!
-‘." .._é "'4';-
;
-4 T T T T
a 200 LO 13 2.0 2.3 3.0

time {us)
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CL=19.8pnF

k= 18pF

-1.5] Ch=13pF
Ocnumiorpamma yol Ch=10pF
W3MEHEHHS 3aTHETO 4 /
(GpoHTA BEIXOIHOTO Z_5c] Chk—3pF
curnana V(Out) UTTH = :
[PU Pa3IMIHBIX -3.0-
3HAYCHUSAX EMKOCTH 35!
C=0+20 nd

- 4.(:'_

-4.5 T I T I T T T T T

0 100 200 300 400 >00
tima (hs)
-
k=Z0pF

- 1.0 '(!

—154 T Ck—11fF
OciuiorpamMma 15 N
W3MCHCHHSI ITePETHETO —ad Ch=0opF
(GpoHTa BBIXOIHOTO < ‘Ch=10pF
curnana V(Out) UTIIH 5 22
[IPH Pa3InIHBIX —3.0-
3HAYCHUSAX EMKOCTH
C=0+-20 nd —3.37

~4.0

45 1 e .
193 330 265 GOQ
time {ns)
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AnddepeHumanbHbIN BXOAHOW KacKkaa ObicTpoaenCTBYHOLWEro
onepauuoHHoro ycunutensa ana KMOI-texnpoueccoB

O6o3Hauenue - BK963

ITopsiikoBbIi HOMep pa3zpaboTku Ne54

Hanuuue nmatenra

[Tat. 2566963 Poccuiickas Denepanusi, MIIK8  HO3F  3/34.
[Ipoxonenko H.H., Byrsipnarun H.B., ITaxomos 1U.B.;
Ne 2014144976/08; 3asBn. 6.11.2014. Ony6xn. 27.10.2015.

bron. Ne 30. 15c¢.: ni. (605)

OYHKIIMOHAJIbHBIN Bxoansie moneswie tpamsuctopel (VT1, VT2, VTS5, VT6); Llens
COCTaB cmetenus norenuuanoB (Eci); Beixoausie Tpansucropsl (VI3, VT4);
NOT (I, L); [HomonnurensHble pesuctopbl  (R1, R2);
JlononauTenpHas 1enb cMenenus moteHnuanos (Ec).
OcoOenHoctu ObecrieunBaeT  pacHIMpeHUE  JMana3oHa  aKTUBHOM  paboThl
T epeHInaIbHOr0 BXOJHOTO Kackaja — IOJIy4YeHHWE TPaHUYHBIX
HaIlpSDKEHUW €ro NMPOXOJHOM XapaKTEPHUCTHKU Ty = (W) pq
YpPOBHE  HECKOJIBKUX  BOJBT, OTO  3HAYUTEJIHHO  MOBBIIIAET
obicTposeiicTBre OY.
Brix.i; BrX., *
iny & L,=2I,
VT1
Bx.1 VT2 Bx2
AR = S A
Cxema i
muddepeHnanTbHOTo ﬁl VIS o V16
BXOJHOI'0 KacKasa - = |
~ 1 v 1
OBICTPOIEHCTBY- - Rl i
OLIETO R
OIEPAITHOHHOTO . —
YCUNUTENS 1JIs = Ea w41} o Eo =
KMOII-texmporeccon VT3 VT4
— 1
iRl& &io
L=l =l
Brx.i3 Brix.iy

[IpoxonHsie
XapaKTEPUCTUKHU
CXEMBbI MEJIKOM
MaciiTade Ipu pa3HbIX
3HAYEHUSX
CONIPOTHBIICHUN
pesuctopoB R1 u R2

60

304

p
h“
:
& ."
"‘b’ “‘-
=1k
. ;
40
", o
s, = -
S P = 10K " -
., o
. R
.

I {u

-500
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[Ipoxonnsie
XapaKTEPUCTUKHU
CXEMbI B KPYITHOM
MaciiTade Ipu pa3HbIX
3HAYEHUSIX
CONIPOTHBIICHUN
pesucropoB R1 u R2

2.0

1.5] Out.12: 1=1.958mA

1 {mA)

2004

Out.ll: 1I=1.149mA
W

Out.ll: 1=318.9uA
-

[
-

LY
Outl1: 1=49.94uA ™

-

F Outl2: 1=436.8uA

":. -
J10 i
- S” out.l2: I=6T.09uA

o aer T 100K
Ea o

', -t
iy
T

T
-10 -2.0 0 3.0

Uin

10

AYX onepaniMOHHOTO
yeunurenst co 100%
OTpHULIATEIbHOU
0o0paTHOH CBS3bIO MPU
Pa3IMYHbIX 3HAYEHUSIX
eMKOCTH Koppekiun Cy

2.0

1.5

Ck=0

Ck=100f, F=1795MHz

Ck=1p, F=17MHz

Ck=10p, F=1.7MHz

Ck=10f

T T T T T
103 104 107 106 107 108

freq (Hz)
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I'paduku nmepexoHbIX
npoueccos B OY npu
OECKOHEYHO OOJIBIIINX
COTIPOTUBIICHHUSX
pesucropoB R1 u R2

3.5 out

= 1.2

2.0 10 15 20

time {us}
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D,VI(*)(bepeHLlMaanblﬁ ycunntenb C paCclUMpPeHHbIM YaCTOTHbIM

AnanasoHoOMmM

O6o3Hauenue - JIY316

[TopsiakoBbIit HOMEp pa3paboTku Ne55

Hanuuue nmatenra

[Tat. 2568316 Poccumiickas @eneparust, MITK8 HO3F 3/00.
IIpoxonenko H.H., Bynsxkos I1.C., Byrsipnarun H.B., byrakosa A.B.;
Ne 2014147804/08; 3asBn. 26.11.2014. Ony6s1. 20.11.2015.

bron. Ne 32. 9c.: mn. (643)

O YHKIMOHAJIBHBIN Bxonno#t nuddepenunansubiii kackaa (BK); BeixogHsie TpaH3ucTOpHI
COCTaB (VT3, VT4); UOT (1), L); Lens narpy3ku (LIH); Llenbp cmemienus
noteHuuanos (E.,); Jononuurensusie TokoBble 3epkana (I1T1, I1T2).
OcobGenHoctu ObecnieunBaeT pacliupeHre auana3oHa padOYMX YacTOT KaCKOJIHOTO
yeunutenst  (noselieHue ero f;) 0e3 yxyameHus kKoapduuueHTa
YCHJICHUS IO HANIPSKEHUIO B IMANa30HE CPEAHMUX YacCTOT.
N
12 1,=2I, I=2], I3
Cxema
nudpepeHnnaibHOro
YCHJIUTEIS C
paciupeHHbIM
4aCTOTHBIM
J1arna3oHoM
60
Ki=1
£,=463.2MTy, Ky=50.8;
50
Ki=0 £,=26.3MIw, Ky=45.8
AMIUIUTYTHO- 40
4acTOTHAas

XapaKTEePUCTHKA TIPH
Pa3HBIX 3HAYEHUAX
ko3¢ dunreHTa
ycuieHus 1o Toky Kj
TOKOBBIX 3€pKall.

30

KoadduumeHT ycunenns
no cuHdasHomy curHany, ab

20
TNpwu Ki=0 Ky=48.8ab
TMpu Ki=1 Ky =53.7a06

10

5.10° 10° 3-10° 10’ 3-10" 10° 310° 10° 3
YacroTa, Ny,
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npeLIM3MOHHbIl71 OnepauMOHHblﬁ ycunutenb Ha OCHOBe paanalUOHHO-
CTOMKOro GMHOHHPHO-HOHGBOFO TeXHOJIOrM4eCcKoro rnpouecca

O6o3Hauenne - OY384

[TopsimkoBeIit HOMEp pazpaboTku NeS6

Hanuuue nmatenra

ITat. 2568384 P®, MIIK8 HO3F 3/45, GOSD 1/100.

[Ipokonenko H.H., JIBopuuxoB O.B., byreipmarun H.B., Byrakosa
A.B.; Ne 2014147805/08; 3asBn. 26.11.2014. Ony6a. 20.11.2015.

bron. Ne 32. 12¢.: un. (613)

O YHKIMOHAJIBHBIN Bxonnot auddepenuumanbHblii  Kackal; BbixogHble TpaH3UCTOPHI

COCTaB BcnomorarenbHbie PE3UCTOPBI; Tokocrabunuzupyrouue
NBYXIOJIFOCHUKH; BbixogHo# OydepHsblil ycunutenb; JJonoaHuTensHble
IIOJIEBBIE  TPAH3UCTOPHI €  YINPABIMIOIIMM  p-n IIEPEXO0JIOM;
JOTIOJTHUTEIBHOE TOKOBOE 3€pPKaJIO.

OcoOenHoctH ObecrieunBaeT yMEHbIICHUE HAMIPSKEHUS] CMELECHUSI HyJIsl, TOBbIILIEHNE

kodpdurmenta ycunenus auddepeHnuansHoro curHaima OY B
Pa3OMKHYTOM cocTossHuM 70 ypoBHs 130-140gb, mnoBbImeHnn
koa(durmenta ociadiaeHuss BXOAHBIX cCHH(pa3HBIX curHasioB OY.

CxeMa npenu3noHHOTO
OTIEPAIIMOHHOTO
YCHUJIUTENS] HA OCHOBE
panuanoHHO-
CTOMKOTO OUIOJISPHO-
MIOJIEBOTO
TEXHOJIOTUYECKOTO
nporecca

o+

L=2I,

DY N PN 22

\ | | i

,
I
VIS | V16| Bx2

¢ ‘ : VT3
I 1
L \Um
o

VT2

Y3 Brx

o lZIo lZI ) UBsx
L ¥ IIT1 u, | 0

AMIUTUTYIHO-
4acTOTHAas
XapaKTepUCTUKa
npeniaraemoro OY
mpu 100%
OTpHULIATEIbHOU
00paTHOM CBS3U

(297.635K,2.0709u)  (2.9764M,366.430u)  (30.126M,32.464m)

=204

.40

KoadpduumeHt nepegaun, ab

-60

80 : ‘
10* 3.10° 10°

3.10° 100 310 10°

Yacrora,

3.10° 10°
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150

(1007, 134.9546)
100
AMIUIUTYIHO-
YaCTOTHAasa g -
XapaKTepUCTHKA g
paszomkryTOoro OY ¢ £
GJ
MOBBILICHHBIM R
=
ko3¢ dumeHTOM g
x
YCUJIEHUS 110
50
HapsKCHUIO
100 1 10 10° 10° 10° 10° 10° 107 10° 10
YacroTa, Ny
60
50
<
=
o
S 40 |
I
3aBUCUMOCTE g
(]
HaOpsKCHUSA E
=
cmenienus Hyas (Ugy,) S
=
cxembl OV oT noToka 9 20
v =
HCUTPOHOB =
z
10 Vout=5.45mMKB /
0
10" 310®  10™ 310" 10" 310" 10 310" 10" 3107  10% 310" 1¢
[MNoTok HelnTpooB, HiM?
6.8
T=80°C, Vout=6.57mi
6.4
E
2
§ 6.0
TemmnepartypHas g
3aBUCUMOCTDb :3; 56 T=27°C, Vout=5.5mKB
g s
HanpspKCHUS 9
CMEIICHHSI HYJISI ¢ .
cxeMbl OY H
4.8 T=-60°C, Vout=4.6MKB
4.4
-60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60

Temnepartypa, °C
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KackogHbin ycunuTtenb C paclwlnpeHHbIM Anana3oHOM paﬁotmx yacToT

O6o3nauenue - KY780

[TopsimkoBeIit HOMEp pazpaboTku NeS7

Hanuuue nmatenra

[Tat. 2568780 Poccwmiickas ®eneparust, MITK8 HO3F 3/00.
[Ipoxonenko H.H., Byrsipnarun H.B., ITaxomos U.B.;

Ne 2014144579/08; 3asBn. 5.11.2014. Ony06xn. 20.11.2015.
bron. Ne 32. 9c.: un. (641)

O YHKIIMOHAJIbHbBIN
COCTaB

BxonHble TpaH3UCTOPBHI, TOKOCTAOMIM3UPYIOLIUE ABYXIOJIOCHUKH
BBIXOJIHBIE TPAH3UCTOPHI, HCTOYHUK HANPSKEHHS CMEIICHMS

OcobOennoctu

ObecnieunBaeT pacuiupeHre auamnazoHa pado4ux 4acTOT KaCKOJAHOTO

YCUIIUTEIS

(noBeiienne ero fB) Oe3 yxyameHus KodppuIeHTa

YCUJIEHUSI 110 HANpPSHKEHWIO B JMANa30HE CPEJAHUX YacTOT, a TaKkKe
NOBBIIIEHUE KO3 UIIMeHTa yCUsIeH sl B AUara30He CPEJHUX YacTOT.

Kackoansiii ycriinrens ¢
paciIupeHHbIM
nrarna3zoHoM pabounx
4acTOT

12=2h

Bx2
@

Ii=4lo

AMIITUTYIHO-4aCTOTHAs
XapaKTEPUCTHKA

ko3¢ dunreHTa
YCUJIEHHS 110
HanpsbkeHno KY npu
Pa3HBIX 3HAYEHUAX
COINIPOTUBIICHUI
pesucropoB R3, R4

Koaddunuent ycunenus, n1b

60 .
Rvar=100 Om,-315:FB=236.7MI'n,Ky=40.315

40

Rvar=1 Om,-305:Fe=109.9MI'1 Ky=39.716

20

RvaI:SO Om,-375:Fp=229 4MI', Ky=39.916

t t 1
10M 100M 100G

Yacrota, I'1

AMIITUTYTHO-4aCTOTHAs
XapaKTepUCTUKa

ko3¢ dunreHTa
YCUJIEHHS 110
HanpsbkeHno KY npu
0o0J1ee BBICOKUX
3HAYEHUSX
COIIPOTUBIICHUI
pesucropoB R3, R4

Kosdurmenr ycunenus, a1b

120 7

23]
=1
I

Rvar=7xOm,-305:Fp=4.7xI'n, Ky=108.3a6

>
Rvar=5xOm,-30B:Fp=853.2kI'1,Ky=63.91B : \
: : : N

. V2N

i
(=)
I

Rvar=1xkOm,-305:F=18.5MI'n,Ky=45.70b

Rv:aFl OM,—3J:[EZFB:114:1.6MFL[,Ky:39.611E

100 10K M 100M 10G

YacroTa, '
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KackogHbin ycunuTtenb C paclwlnpeHHbIM Anana3oHOM paﬁotmx yacToT

O6o3Hauenue - KY369

[TopsiakoBbIit HOMEp pa3paboTKu Ne58

Hanuuue nmatenra

[Tat. 2571369 Poccuiickas ®eneparust, MITK8 HO3F 3/45.
IIpoxonenko H.H., bBynsaxos I1.C., Byrsipnarun H.B.;

Ne 2014144761/08; 3asBn. 5.11.2014. Ony0xn. 20.11.2015.
bron. Ne 35. 7c.: nn. (598)

O YHKIMOHAJIBHBIN Bxonnoit  mpeoOpasoBaTenb — «HANpsHKEHUE-TOK» ,  MCTOYHHK
COCTaB HAIpsDKEHUS. CMEILEHUs, BBIXOJHOW TPAH3UCTOP, ABYXIOJIOCHUK
KOJUIEKTOPHOW  HAarpy3kH, JOIOJHUTENbHBIA  KOPPEKTUPYIOIINN
KOHJICHCATOP, JTOTIOJHUTEIbHBIN YCUIIUTEIb TOKA
OcobGenHoctu OOlecnieunBaeT pacliupeHue Juarna3oHa paboyumx dactoT 0e3
yXyameHus: KodphuiueHTa yCUICHUs 110 HAPSKEHHUIO.
o +
H] RI
fe
- Brix.
FTTTTTTo N ©
KackoHbI# ycHIIuTeNs ¢ Cu == KRG I \C“mi lU
pacIIMPEHHBIM l VTl oW
JMAra3oHoOM paboumx Ee
4acToT = Ca
ke, |
Bx. | IIHT
o > S —
240 i i i i i i i i
: : =< i i ‘ ‘
200 3 3 ‘ N 3 ] ]
‘ 3 ¥ 3 ] ]
AMIUTMTY/AHO-4aCTOTHAs 3 3 4 3 ‘ ‘
XapaKTepUCTUKa 160 oo [ S N W B U N
KodddunrenTa | | | ] ]

(b(b 1 Ky=151, f8=21 M4, Ck=0 | | |
YCHJIEHUS 110 120 7 ; ! ‘ ‘
Hanpsokenuio KY npu 3 1 1
PasHBIX 3HAUECHUSX 5 | | 1 1
emkoctk T Ky=’: r51;fB=437Mﬁ.r,€r§=400¢<b’ ************ i inininiaieieletet ‘F ’’’’’’’ *‘ ********
KOPPEKTHPYIOIIETO
KOHZICHCATOpA 401 ky=151, fs=118 Mris, Ck=600 b

100-10° 1-10° 10-10° 100-10° 1-10° 10-10°
YacToTa, Ny,
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AnddepeHumanbHbIN yCUnuTenb Ha OCHOBE paanaLMOHHO-CTOMKOIo
GunonspHO-NoONeBOro TeXHONIOrM4ecKoro npouecca Ana padotosl npu

HU3KMUX TeMnepaTypax

O6o3nauenue - J[Y399

[TopsinkoBeIit HOMEp pazpaboTku NeS9

Hanuuue nmatenra

[Tat. 2571399 Poccuiickas ®eneparust, MITK8 HO3F 3/00.
[Ipoxonenko H.H., /IBopuuxo O.B., Byrsipnarun H.B., Bbyrakosa
A.B.; Ne 2014143664/08; 3assin. 28.10.2014. Ony6s. 20.12.2015. bron.
Ne 35.19c.: un. (591)

OYHKIIMOHAJIbHbBIN Bxoanesie  moneBble  TPAH3UCTOPBL,  MAacCIITaOHBIA  PE3UCTOP,
COCTaB BCIIOMOTATEIbHBIE TPAH3UCTOPHI, BCIIOMOTATENIBHBIN IBYXIOJIOCHUK,
BBIXOJIHBIE TIOJIEBBIC TPAH3UCTOPHI
OcobOennoctn Co3man  paauarimOHHO-CTOMKUMA HU3KOoTemneparypueii [V,
peanu3yemMblii TOJIbKO Ha pP-KaHAIBHBIX TIOJIEBBIX TPaH3UCTOPaX
OuMoJIIpHO-TI0NIeBOTO TexHoJornueckoro mporecca (HITO «uTterpam»
(r.MuHcK)).
O +
R4|j R5 IjRG
VT3 . . VT4
— H
JuddepeHunanbHblii
YCHJIUTEIb HA OCHOBE R2 R3
pa)IEIaL[I/IOHHO- <1:3x.1 |vn i vr2| Bx2
CTOMKOTO OUIIOJISIPHO- L — ]
IIOJICBOTO Brix.2 Brix.1
TEXHOJIOTHIECKOTO 1 =
nporiecca st paboThl B VI8 M
MIPU HUBKUX - —
TeMIeparypax R7 RS
VT5 VvTe
o-
22
20
£=3-10°Tu, Ky=19.6145 £.,=2.5:10Tu, Ky=16.6355
AMIUIUTYTHO- 5 1
4acTOTHAs g
3aBHCHMOCTh 2 .
ko3 durmenta g
YCUIIEHHST ISt g,
muddepeHnanTbHOTo g

BbIXOda YCHUIIUTCIIA

10° 310 10° 310° 10°

Macrora, 'y,
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KackogHbin ycunuTtenb C paclwlnpeHHbIM Anana3oHOM paﬁotmx

4yacToT

O6o3nauenue - KY400

[TopsinkoBeIit HOMEp pazpadoTku Ne60

Hanuuue nmatenra

[Tat. 2571400 Poccumiickas @eneparust, MITK8 HO3F 3/00.
[Ipoxonenko H.H., bBynsaxos I1.C., Byrsipnarun H.B.;

Ne 2014143947/08; 3asBa. 30.10.2014. Ony6s1. 20.12.2015.
bron. Ne 35. 9c.: nn. (602)

O YHKIMOHAJIBHBIN Bxonnoi#t npeoOpa3oBaTesib HaIPsKEHUE-TOK, BBIXOJIHOM TPaH3UCTOP,

COCTaB HEUHBEPTUPYIOIIUNA TMOBTOPUTEIL TOKA, PE3UCTOP KOJUIEKTOPHOM
HarpysKu, MIOBTOPUTENb HaIpspKeHus, KOPPEKTUPYIOIUI
KOHJICHCATOP

OcobGenHoctu OObecnieunBaeT pacuimpeHue auamna3zoHa padounx 4acTOT KaCKOIHOTO

ycunutenst  (moBbimieHue ero fB) 6e3 yxyaumenus kodpuuueHTa
YCUJICHUS IO HANIPSKEHUIO B IMANIa30HE CPEIHUX YaCTOT.

Kackonnslii ycunureins
C PACIIMPEHHBIM
nrana3zoHoM pabounx
4acTOT

O +
iwl f] RI BeIx.
mm——— Tt o
‘ IIH1
J_ Cnl N C U
T e
1 I, —a,l,,f )//( i ‘
VTI1 N Crop
b |
A I “
IIT1 L .
WS e Lo
1 Ki +Ec
!
(o +1,)K,
1

AMIUIUTYIHO-
4acTOTHAas
XapaKTepUCcTUKa

ko3¢ dunreHTa
YCHJIEHUS 110
HaNPSHKEHUIO
HIMPOKONOJ0CHOTO 1Y
IIPU Pa3HbIX 3HAYEHUSX
€MKOCTH

KOPPEKTHPYIOIIETO
koHyeHncaropa Cy

Ck:30f[,(89.4 5MHz, 14.83dB)

Ck=1F,(41.72MHz, 14.78dB)

v (dB)

-104

-15

108

iman mm
107 108 109
freg (Hz)
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I'Ipeuusuom-lblﬁ OnepaLl,VIOHHbIﬁ ycunutenb Aand paapnaluoHHO-
CTOMKOro GMHOHHPHO-HOHGBOFO TeXHOJIOrM4eCcKoro rnpouecca

O6o3Hauenue - OY569

ITopsiikoBbIil HOMep pa3zpaboTku Ne6 1

Hanuuue nmatenra

[Tat. 2571569 Poccuiickas Penepanms, MIIKS  HO3F  3/45.
[Ipoxonenko H.H., JIBopuuxo O.B., byreiprarun H.B., byrakosa
A.B.; Ne 2014146552/08; 3asBn. 19.11.2014. Ony6a. 20.12.2015. bromn.
No 35. 17c.: uin. (586)

OyHKIIMOHATBHBIH BxonHple  TOJeBbIE  TPAH3UCTOPBHL,  BBIXOJHBIE  OWIOJISIPHBIC

COCTaB TPaH3UCTOPBL, TOKOCTAOMJIM3UPYIOLUE JBYXIIOJIOCHUKH, OyhepHBbIii
YCHUJIUTENh, TOTIOJIHUTEIFHBIE TI0JIEBBIE TPAH3UCTOPHI

OcoOenHoctu Coznlan paauallMOHHO-CTOMKUI CUMMETPUYHBIN (110 BXOJHBIM IIETISIM)

OTIEPAIIMOHHBIN YCUJIMTEIb TUTSt OUIIOJISIPHO-TI0JIEBOTO
TEXHOJIOTHYECKOTO TMPOIecca ¢ MAJIbIM HAIPSHKEHUEM CMEIICHUS HYJIS

CxeMma npenu3noHHOTOo
OTIEPAIIMOHHOTO
YCHUITUTEIIS LTS
panuaoHHO-
CTOMKOTrO OUIOJISPHO-
MIOJIEBOTO
TEXHOJIOTUYECKOTO
nporecca

+

(Ucm).
Il @ 12 da 13 da

VTS VT6

- —

Byl Brx.1

VT3 VT4

Brx.2

. VT1 VT2

3aBUCHUMOCTD
HaIPSDKCHUS
cMmernienus uyns OY
IIPY Pa3ITUIHBIX
3HAUCHUSAX TOKa
14=0.5+3MA, tipu TOKE
11=2mMA n
TeMIepaType
OKpYKarollen cpeibl
t=27°C

200

14=2.23mA,Vout=0
100 —

0 /

-100 o

-

-200
.~

-300

HanpaxeHune cmeleHna HyAa, MKB

-400 ]
05 1 15 2 25 3

TOK UCTOUHMKA |4, MA

3aBHCUMOCTH
HapPsHKEHUS
cMmelnenus vy OY B
LIMPOKOM JIHaria3oHe
TeMIleparyp
(t=-60+120°C) mpu
[14=2.23MmA, [1=2MA.

=27'C,Vout=0

HanpsaxeHue cmeleHna Hyns, MKB
iR

-60 -40 -20 0 20 40 60 80 100 120

Temnepartypa, ‘C
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3aBUCUMOCTD
HaIpsHKEHUS
cmernienus nyns OY
MpY BO3JEHCTBUU
ITIOTOKA HEUTPOHOB B
Jana3oHe
F,=1014+1018 n/m2,
npu 14=1.69MA,
[1=1MA, t=27°C.

-4 1
o] 0.2e+18 0.4e+18 0.6e+18 0.8e+18 1.0e+18

Hanpsa»keHue cmeleHna Hyna, mkB

- 2
MNOTOK HENTPOHOB, H/M

300

200

3aBHUCUMOCTE 14=1.694mA,Vout=0 B

HaIPSDKCHUS
cmernienus nyns OY
TIPY Pa3ITUIHBIX
3HAYCHUSAX TOKA
14=0.5+3MA npu
[1=1MmA, t=27°C.

100

-100

-200

Hanps:keHne cmeweHuna Hynsa, mkB
(=]

0.5 1 15 2 25 3

ToK ncTouHuKa 14, mA

=27'C, Vout=0
3aBHCUMOCTH
HapPsHKEHUS
cmelenus vy OY B
LIMPOKOM JIHaria3oHe
TeMIleparyp
(t=-60+120°C) mpu
[4=1.694MmA, 11=1MA.

HanpsaxxeHue cmelweHus Hynsa, MKB

-60 -40 -20 0 20 40 60 80 100 120

Temnepatypa ,°C

3aBUCUMOCTD
HapPsHKEHUS
cmernienus nyns OY
IIPU BO3JICHCTBUH
ITIOTOKA HEUTPOHOB B
JMana3oHe
F,=10"*+10" u/v?, mpu
[4=2.23MmA, [1=2MA, , A : : :

- ' . . . 1

= O
t 27 C o] 0.2e+18 0.4e+18 0.6e+18 0.8e+18 1.0e+18

HanpsaxeHue cmeleHnAa Hyna, mkB
=

- 2
MNOTOK HEATPOHOB, H/M
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I'Ipeuusuom-lblﬁ OnepaLIVIOHHbIﬁ ycunutenb Aand paapnaluoHHO-
CTOMKOro GMHOHHPHO-HOHGBOFO Texnpouecca

O6o3nauenne - OY579

[TopsiikoBbIit HOMep pa3zpaboTku Ne62

Hanuuue nmatenra

[Tat. 2571579 Poccuiickas @eneparust, MITIK8 HO3F 3/00.
[Ipoxonenko H.H., /IBopuukos O.B., Byrsipnarun H.B., Byrakosa
A.B.; No 2014145403/08; 3assm. 11.11.2014. Ony6n. 20.12.2015.
bron. Ne 35. 15c¢.: ni. (583)

OYHKIIMOHAJIbHbBIN
COCTaB

Bxoanoit mapannenbHO-0amaHCHBIA KacKajl, TOKOCTAOMIM3UPYIOIINE
ABYXIIOJIOCHHUKH, BCIIOMOTATCIbHBIC TPAH3UCTOPLI, TOKOBOC 3C€PKaJIO,
BBIXOJHON Oy(QepHbIil yCUIUTENb, BBIXOAHbIE TPAH3UCTOPHL, IEMb
KOPPEKIUH HYJIEBOIO YPOBHS

OcobOennoctn

ObecrieunBaeT yMEHbLIEHUE HANpSIKEHUS CMEIIECHUS HYNs, a Takke
MOBBIIIEHUE KOAPPUIMEHTa oOcaabJeHus BXOJHOTO CHH(a3HOTO
CUTHAJIa.

CxeMa npenu3noHHOTO
ONEepPallMOHHOTO
YCUJIUTEIS JI1s1
paaruanoOHHO-CTOMKOTO
OUIIOJISIPHO-TI0JIEBOTO
TexIpoIliecca

+E®

K=1 IIT1

R A S 1K BY

+1

VTL | VT3 VT4 | yT2

—EO)

TemmneparypHas
3aBUCHMOCTD
HaIIpsKEHUS CMEILICHUS
Hyns (Uey) OV npu
OTCYTCTBHH
JOTIOJIHUTEIBHOM LIeTTH
KOPPEKLIUH HYJIEBOTO

1.5mV

—

F27"'C,Vout=759.3uV

L

1.0mV

0.5mV

0V

BHs LIK -60  -40 -20 0 20 40 60 80 100 120
ypostis I a V(OUT)
TEMP
1.5mV
_
I'paduk usmenenus _——
1.0mV
HAIPSKEHHUST CMEIIEHUS " ——
—
nyns OV npu
OTCYTCTBHU 0 5mv
JOTIOJTHUTEIBHON LIETTH
KOPPEKIIMHU HYJIEBOTO
osuas 11K ov
yp H 0 0.2et+18 0.4e+18 0.6et+18 0.8e+18 1.0e+18
a V(OUT)
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3aBUCUMOCTD
HaNpPsDKEHUS CMELCHUS
nyns OV npu
Pa3IMYHbIX 3HAYEHUSIX
Hanpspkenus V3=0+5 B
Ha eI KOPPEKIUU
HyneBoro ypoBHs LK
IIpU TeMIIepaType
OKpYKarollen cpeibl
t=27°C

750uV \
600uV

450uV

300uV

150uV

T~

ov

Ty

ov 1.0V
o V(OUT)

2.0V

3.0V

V_V3

4.0V 5.0V

3aBUCHUMOCTD
HaNpPsDKEHUS CMELCHUS
Hyns OV npu
Pa3IMYHbIX 3HAYEHUSIX
Hanpspkenus V3=0+5 B
Ha eI KOPPEKIUU
HyneBoro ypoBHs LK
IIpHU TeMIIepaType
OKpY’Karolleu cpenpl t=-
60°C

600uV

500uV

™S

400uV

TN

300uV

200uV

100uV

oV

oV 1.0V

o V(OUT)

3aBUCHUMOCTD
HaNpPsLKEHUS CMELCHUS
Hyns OV npu
Pa3IMYHbIX 3HAYEHUSIX
Hanpspkenus V3=0+5 B
Ha [eNU KOPPEKIUU
HyneBoro ypoBHs LK
IIpU TeMIIeparype
OKpYKarollen cpeibl
t=120°C

1.25mV

1.00mV

0.75mV

0.50mV

0.25mV

oV

ov 1.0V
o V(OUT)

TemneparypHas
3aBUCHMOCTD
HaIIpsKEHUSI CMEILICHUS
Hyns OY

1.0nV

t=27 C,unt=43.9pV

I

/

ov

-60  -40 -20

a V(OUT)

0 20

40 60

TEMP

80 100 120

3aBUCHUMOCTD
HaIPsHKEHUS CMETICHUS
nyns OV npu
BO3JEHCTBUU MTOTOKA
HEUTPOHOB U
TeMIepaTrype
OKpYKarollen cpeibl
t=27°C

10nV

-0nV

-10nV

-20nV

-30nV

-40nV

-50nV
0

0.2e+18

a V(OUT)

0.4e+18

0.6et18

Fn

0.8e+18 1.0e+18
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CVIMMeTpM‘-IHaH dKTUBHaA Harpy3kKa ,El,llld)d)epeHLl,VlaanbIX ycvaTeneﬁ
ans 6MI10]1ﬂpHO-I'IOHGBbIX paAMaLI,VIOHHO-CTOVIKMX TeXHOJIOr’m4ecCcKux

npoueccosB

O6o3nauenne - AH380

[TopsiakoBbIit HOMEp pa3zpaboTku Ne63

Hanuuue nmatenra

[Tat. 2572380 Poccumiickas ®eneparust, MITK8 HO3F 3/00.
[Ipoxonenko H.H., /IBopuukos O.B., Byrsipnarun H.B., Byrakosa
A.B.; No 2014146314/08; 3assn. 18.11.2014. Ony6a. 10.01.2016.
bron. Ne 1. 12c.: mn. (588)

O yYHKIMOHAJIBHBIN BxonHble TpaH3UCTOpBI, TOKOCTAOMJIM3UPYIOIIUM JIBYXIIOIIOCHHUK,

coCTaB BCIIOMOTATENbHBIE PE3UCTOPbI, BBIXOJIHBIE IOJIEBBIE TPAH3UCTOPHI C
YIOPaBJSIOIUM P-N IEPEXOJIOM, JONOJIHUTEIbHbBIE PE3UCTOPBI

OcoOenHoctH Coznana paaualoOHHO-CTOMKAs u HU3KOTEMIIepaTypHas

CUMMETpUYHAs aKTUBHAs Harpy3Kka ¢ UCIOJIb30BaHUEM B CTPYKTYpE €€
Hanbojiee OTBETCTBEHHBIX (YHKIMOHAIBHBIX Y3JIO0B HOJIEBBIX
TPaH3UCTOPOB OUIOJIIPHO-NIOJIEBOTO TEXHOJIOTMYECKOTO MpOoIiecca.

Cxema CUMMETPUYHOI
AKTUBHOW HArpy3Ku
muddepeHnanTbHBIX
YCUJIUTEIIEH 1A
OUTIOJIIPHO-TIONIEBBIX
paarualOHHO-CTOMKHUX
TEXHOJIOTUYECKHUX
IPOIIECCOB

T

L=, L

Brix.iz

3aBUCUMOCTH BBIXOIHBIX
TOKOB OT U3MEHEHUS
BxoaHoro toka I 1=Ivar;

—_—— -

Toku cToka Q5 1 QB, MKA
@
2

106 106.4 T06.8 107.2 1076 108 1084 108.8 109.2 1096 110
Ivarl, MKA

3aBUCUMOCTH BBIXOIHBIX
TOKOB OT U3MEHEHUS
BXOJIHOT0 ToKa [2=[var,

90

sz 1(G5:c)

80 7

70

60

Tokm cToka Q5 U Q6, MKA

50 >

1(Q6:c)

40

30,
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TpaHSMCTOprIﬁ ycunutenb C paCluMpeHHbIM HYaCTOTHbLIM ANana3oOHOM

O6o3Hauenue - TY388

[TopsiikoBbIit HOMep pa3zpaboTku Ne64

Hanuuue nmatenra

[Tar. 2572388 Poccuiickas ®Pepepanusa, MIIKS HO3F 3/00.
[Ipoxonenko H.H., bBynsaxos I1.C., Byrsipnarun H.B.;

Ne 2014142724/08; 3asBn. 22.10.2014. Ony6s. 10.01.2016.

bron. Ne 1. 7¢.: un. (601)

O YHKIMOHAJIBHBIN Bxoanoit npeoOpazoBareib «CHAIPSKEHUE-TOKY, pe3ucTop
COCTaB KOJUICKTOPHOH HAarpy3KH, HEWHBEPTUPYIOIIHHA YCHIINTEIh HAMPSHKCHHS,
KOPPEKTUPYIOIIMI KOHAEHCATOP
OcobGenHoctu OObecnieunBaeT paclIMpeHUE Iuara3oHa paboyux 4YacToT (TIOBBIIIEHUE
f;) 6e3 yxynmenus KodhduireHTa yCuiaeHus 1o HampsHKCHHIO.
o +
[ ra
Cxema L Beix.
TPaH3UCTOPHOTO “ - —O
YCHJINTENA C :/ U
pacIIMPEHHBIM Cun == Cq—
4aCTOTHBIM T
JMaIma30HOM yHl T L
)
_|

289 : o S | |

250 §
AMIUIUTYIHO-
YaCTOTHAas g2 200 .
XapaKTEPUCTHKA g Ky=204,f6=13 My, C=0
ko3 purmenTa g 2 o | '
YCUIICHUS 110 29 | . | v
HanpspkeHuo TY npu g8 Ky=204, f8=39 M, Ck=600 b \\
Pa3HbIX 3HAYEHUSIX g £ 100 ‘ ! ‘ \
CMKOCTH -g; Ky=20j4, f8=92 Miru, CK=9C§)O e |
KOPPEKTHPYIOIIETO 2 g ; : ‘
koHjencaropa Cy

0 i ; s s s s s ‘ : ‘
100-10° 1-10° 10-10° 100-10° 1-10° 1010°

YacToTa, Ny
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UJVIpOKOI'IOHOCHbIﬁ npeoGpasoBaTenb N-TOKOBbLIX BXOAHbLIX CUrHasrnioB
B Hanps>XxeHue Ha OCHOBe onepauuoHHOro ycunurtens

Oo0Oo3uauenmue - 11111127

[TopsiakoBbIit HOMEp pa3paboTku Neb6S

Hanuuue nmarenrta

[Tat. 2579127 Poccuiickas @enepanusi, MITIKS HO3F 3/45.
[Ipoxonenko H.H., /IopuuxoB O.B., byreipnarun H.B., ITaxomoB
N.B.,; Ne 2014147546/08; 3asasn. 25.11.2014. Ony6n. 27.03.2016.
bros. Ne 9. 20c.: un. (642)

O YHKIMOHAJIBHBIN Bxonno#t quddepeHunanbHbli Kackal ¢ pacIIMPEHHBIM 1Malla30HOM
COCTaB aKTUBHOM paboOThl, JOMOJHUTEIbHBIA KackaJg NpeoOpa3oBaHus
BXOJIHBIX TOKOB Ha TpPaH3UCTOpE HO cxeMe c odmied O0azoii ¢ N-
TOKOBBIMH BXOJIaMHU
OcoOenHoctu CoznlaH HIMPOKONOJIOCHBIN IpeoOpa3oBaresb N-TOKOBBIX BXOIHBIX
curHaiioB (1, 2, 3, ..., N), B T.4. nuddepeHIHAIbHBIX, B
MpOMOPLUOHAIBHOE  BbIXOAHOE  HampspkeHue. [lpu  sToM
obecrieunBaeTcs MojaBjicHUe CHUH(PA3HOW COCTABIIAIONICH BXOIHBIX
¢ depeHInaIbHbIX TOKOB.
Ra
i — B :
R !
Cxema R BY1 !
IIUPOKOTIOIOCHOTO S oy
npeoOpasoBarest n- |

TOKOBBIX BXOJHBIX
CUTHAJIOB B HANPSKCHUE
Ha OCHOBE
OTEepPallMOHHOTO
YCUJIUTEIS

Bx.%i,

LN Bx®1 | VTT V2
o

Bx.%i,

,,,,,,,,,,,,,,,,,,,,,

I'paduku BBIXOHOTO
HaAIPSDKEHUS CXEMBbI

wa

mmmmmmmmm

20

BXOZHO TOK Ha in2, MKA

-20

0 5 10 15 20 25 30
Bpems, MKc
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UJVIpOKOI'IOHOCHbIﬁ ycununTenb TOKa

O6o3nauenne - [11Y956

[TopsimkoBbIit HOMED pa3paboTku Ne66

Hanuuue nmarenra

[Tat. 2461956 Poccuiickas @enepanms, MITK8 HO3F 3/34.
[Ipoxonenko H.H., Cepebpsiko A.U., Byreipnarun H.B.;
No 2011134144/09; 3asBn. 12.08.2011. Omy6s. 20.09.2012.
bron. Ne 26. 9c.: un. (375)

OyHKIMOHATBHBIN BxonHble  TpaH3UCTOpPBI, HMCTOYHMK  HANpSOHKEHUS  CMEILEHus,
coCTaB TOKOCTaOMIN3UPYIOIIHE JIBYXIIOJIFOCHUKH, BCIIOMOTaTEJIbHbIE
TPaH3UCTOPBI, NPSIMOCMSILEHHBIE P-N IEPEXOIbI,
OcoOenHoctu ObecnieunBaer ycuieHue cur"anoB jo uacrtor 10+15 I'Tu npu
CHVIKEHUH JOITYCTUMOTIO HANpsDKEHUs nutanus 1o 1,5 B.
o +
Brix.i; Brix.i;
o (0]
P ()
VT1 T VT2
; ‘
BX.il BX.i2
XeM
Cxema VT3 VT4 >
LIMPOKOIOJIOCHOTO
YCHIIATEIIS TOKA N A
YV VD1 |} Li=Lely | bebhxa || ypo Y/

SORERICORINC)

YacToTHAas 3aBUCUMOCTh
ko3¢ dunreHTa
ycunenus LY o Toxy

®
°

N w » o ® N
(=3 (=] (=3 (=] (=3 (=]

KoadbduumeHT ycuneHnuns no toky, oAb

g
=

—

107 108 10° 1010 101
Yacrora, Ny

o
°

[
(=1
]
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TpaHCPESMCTMBHbIﬁ ycunuTtenb CUTHaNoB J1TaBUHHbIX (*)OTOAVIOAOB

Oo0o3uauenne - TY201

[TopsimkoBbIit HOMED pa3paboTku Ne67

Hannune natenra [Tatr. 2515201 Poccwuiickas ®enepamus, MIIK8 H 03F  3/08.
[Ipoxonenko H.H., Byrsipnarun H.B., byrakosa A.B.;
Ne 2013104057/08; 3asBn. 30.01.2013. Ony6s. 10.05.2014.
bron. Ne 13. 10c.: ni. (518)
OYHKIIMOHAJIbHBIN Bxonnou KacKas, COTJIaCyIOIIHE TPaH3UCTOPHI,
COCTaB TOKOCTaOMJIM3UPYIOIINE ABYXIOJIOCHUKH, BBIXOJHBIE TPAH3UCTOPHI,
JIOTIONTHUTEbHBIE ~ TPAH3UCTOPBI, HCTOYHHK  BCIIOMOTraTEJIbHOTO
HANPSDKEHUs, JOMOJIHUTEIIbHbBIE PE3UCTOPHI.
OcoOenHoctu ObecrieunBaeT paclIMpeHHe AOMYCTHMOIO JMara3oHa H3MEHEHHs
compotuBiieHuss 1mepenaun RO  TpaHCPE3UCTUBHOIO  YCHUIIUTEN,
KOTOpO€ OmpeleNsieTcs B IpeajaraéMoil CcXeMmMe YHUCJIEHHBIMU
3HAYEHUSIMU  COINPOTUBIIEHUS JIONOJHUTEIBHOTO pE3UCTopa, He
BJIMSIIOILIETO HA CTATUYECKUH PEKUM TPAH3UCTOPOB CXEMBI.
b o VT7 VT8
TR
Lo e sl
Cxema wf o | e
TPaHCPE3UCTUBHOIO = by

YCUIIUTEIIA CUTHAJIIOB
JJaBUHHBIX (bOTO)II/IOI[OB

b Y Bux2 R3 R4

Bex.1

i
R2 g ! I LI
|
i

YacToTHAs 3aBUCUMOCTE
ko3¢ dunreHTa
YCUJICHUS YCUIIATEIIS

40 /‘
0 J
R.5=100k0mM (1K1,60 265)
Ru=10kOm (10KI444.325)
-40 Rys=1kOm (98KIu,24.975)

-80

KoaddnumeHT ycunenws, ob

1 10 100 10° 10*  10°  10° 107 10°  10° 10"
DB((V(OUT1)-V(OUT2))/(V(IN1)-V(IN2)))
YacroTa, My
60
LQ[ 50
3aBHUCHUMOCTD s
£
ko3¢ dunreHTa 8w
npeobpazoBanusi TPY ot S
YHUCIEHHBIX 3HAYCHUN ij’
COITPOTHUBJICHUS g 2
JOTIOTHUTEIILHOTO S 10
pesucropa RS .
0 10* 210 310 410* 510° 610 710 810" 910 10°
Ryar, OM
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LLInpoKONONOCHbLIN HEMHBEPTUPYIOLLUNA YCUSTUTENb C MallbiM YPOBHEM
HeJNIMHEeMHbIX UCKaXXeHUU U LUIYMOB

O6o3nauenue - [11Y972 | TlopsnkoBsiii HOMep pa3paboTku No68

Hanuune narenra [Tat. 2534972 Poccuiickas @enepamusi, MITIKS HO3F 3/45.
[Ipoxonenko H.H., Byreipnarun H.B., Crapuenko E.U., [TaxomoB U.B.;
Ne 2013116925/08; 3asBn. 12.04.2013. Ony6n. 10.12.2014. bron. Ne 34.
14c.: un (528)

O YHKIMOHAJIBHBIN HennBeprupyronuii ~ BBIXOJHOM ~ KackaJ,  HMCTOYHHK  BXOJHOTO

COCTaB HaIpsDKEHUS, COIVIaCYIOIUNA pPe3UCTOp, HHBEPTUpYIOLIUN OydepHbIit
YCUJINTEINb, TOTIOJHUTEIbHbIE PE3UCTOPBI, KOPPEKTUPYIOUTUI KacKas

OcoOenHoctu ObecrieunBaeT yMEHbIIIEHUE YPOBHS HEIMHEWHBIX UCKaXEHUN U IIYMOB
pa3IMYHOIO TMPOUCXOXKJIEHUs B 1Henu Harpy3ku. PabGotaer ¢
HEMHBEPTHPYIOIIMM BBIXOJHBIM KAaCKaJIOM.

Cxema

HIMPOKOIIOJIOCHOTO

HEUHBEPTHUPYIOLLETO

YCUJIUTEJSI C MaJIbIM

YpOBHEM

HEJIMHENHBIX

VCKa)XCHUH U IIIyMOB

CrexTp BBIXOJAHOTO
HaIpsHKEHUS
MpeAIaraeMoro
YCTpOMCTBA IIPU
3HAYECHUH KPYTHU3HBI

KOPPEKTHPYIOIIETO
kackama S;=Gain=5

Hampsoxenne Ha BRIXOAE, B

100Mx

10 |

10MB

735B

10 20 30 40
Yactora, k['11

Ocmorpamma
BBIXOJHOT'O

HaNpsHKEHUS ov

kiaccnueckoro 1THY
IIPU CUHYCOUIAJIbHOM
BXOJIHOM CHUTHAJIC U
Gain=0

4.597u,1.6427)

72.538u,-1.7156)

o V(OUT)

50us

100us 150us 200us 250us 300us

Time

200mV

Ocmorpamma
BBIXOJHOT'O
HANPSDKEHUS ov

(53.404u,25.2990)
(46.654u,-28.036m)

kinaccuyeckoro HIHY
B YBCJ'[I/IT-IGHHOM

S

macirade ~200mY

43us 44us

a V(OUT)

48us 52us 56us

Time
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CocTtaBHOM TpaH3UCTOpP

O6o3nauenne - CT563

[TopsimkoBbIit HOMED pazpaboTku Ne69

Hanuuue nmatenra

[Tar. 2519563 Poccumiickas ®@enepanus, MIIK8 HO3F 3/45.
JBopaukos O.B., [Ipoxonenko H.H., byrsipiarun H.B.;

Ne 2012139007/08; 3asBn. 11.09.2012. Ony6s1. 10.06.2014.

bron. Ne 16. 13c.: uin. (499)

OYHKIIMOHAJIbHbBIN
COCTaB

BxoaHoi1 TpaH3UCTOp, COCTABHOM TPAH3UCTOP, BBIXOJAHOW TPAH3HUCTOP,
JOTIOJIHATEJIBHBIN TPAH3UCTOP, ICTOYHUK OITOPHOTO TOKA

OcobOennoctn

OObecrnieunBaeT YMEHBIIICHUE BXOJHOW M BBIXOJHOM €MKOCTEH M, Kak
ciencTeue, NoBelieHHEe B 8+10 pa3 BepxHEH TI'PAaHWUYHON YaCTOTHI
Pa3IMYHBIX yCHJIUTENIEeH. BXOIUT B COCTaB aHAJIOrOBOW MHUKPOCXEMBbI
MH2XA060 (OAO «MuTerpany).

o K
.
o
W Ca <> L
VT2 /(\
Cxema cocTaBHOTO Cu -
TPaH3UCTOPa 5 \ VT1 VT3
oul ¥ p
N . N
A
2 0
YacToTHBIE "2 -3dB,Ky=11,957 5,
3ABHCHMOCTH E § F=269.561 M (new)
Kod(dunrenTa S
YCUJIEHHS 110 2. 10
HaIIPSDKEHUIO IS CXEM E F:39MFu(Prot§>tip)
KaCKOTHBIX = S
. =
yCWJIMTENIeH Ha 0aze =y
KJIACCUIECKOTO g 0 . ) ) )
pearaemoro CT 100-10 1-10 10-10 100-10 110
Il
Yacrora, I'11
23 -0.5.28x=20 8O,
YacToTHEBIC i /FZI-ZMTH(PrototiP)
3aBHCUMOCTH 20 R S N S
KOMIUIEKCHOTO = 0.3.Z8x=19.9k0m, '
o F=3.7MI'1i(New:shem) Py
BXOJTHOTO : : : :
COTIPOTHUBIICHUS IS R R I AN R mrnenens
KaCKOJTHOTO YCHUJIUTEIS ;
Ha 0a3e KJIaCCUYECKOro '
CT u ycuurens ¢ o e
npemiaraembiM CT 10010 ° 1-10° 1010 ° 100-10° 1-10°
Yactota, I'1
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CocTaBHOM TPAH3UCTOP C Marion BbIXOAHON EMKOCTbLIO

O6o3nauenue - CT672 | IopsiaxoBeiii HOMep pa3zpabotku No70

Hannuune natenra [Tat. 2536672 Poccuiickas ®Denepaums, MIIKS HO3F 3/45.
[Ipoxonenko H.H., bynsaxos I1.C., byrakosa A.B., Byreipnarun H.B.;
Ne 2013127913/08; 3asBn. 18.06.2013. Ony6u1. 27.12.2014.
bron. Ne 36. 14c.: uin. (551)

OYHKIIMOHAJIbHBIN BrIxogHOM TpaH3UCTOP, BXOIHOW TPAH3UCTOP, COCTABHOW TPAH3UCTOD,

COCTaB Mapa3uTHBIE EMKOCTH KOJUIEKTOP-0a3a, HEMHBEPTUPYIOIIUN YCHUIINTEIb
TOKa

OcoOenHoctu ObecrieunBaeT yMEHbIIEHUE YKBUBAJIEHTHON BBIXOJHONH €MKOCTH U, KaK

CICACTBHUEC, IIOBBIINICHUC BerHefI FpaHHqHOfI YaCTOTBI PpPa3IUYHBIX
YCHJIHTCHeﬁ Ha OCHOBC IIpEeAIaracMoro COCTaBHOro TpaH3nucTopa.

i, —aKi, L

CxeMa cOCTaBHOI'O
TPaH3UCTOpA C MaJIOU
BBIXOJHON EMKOCTBIO

%

Ck—-2p, Ki—0 (1MHz, 2.062x10713

Ck—2p, Ki—0.2 (IMHz, 1.562x10 13

3aBUCHUMOCTh
SKBHUBAJICHTHOM
BBIXOJHOI €eMKOCTH
COCTaBHOT'O
TpaH3UCTOpa

Ck 2p,Ki 0.4(1MHz, 1263x10 13

10 Ck=2p, Ki=0.6 (1MHz 8631x1071F

Ck=2p, Ki=0.8 (IMHz, 4.637x10713

Ck 2p.Ki 1(1MHz 6.43x10 1§

108 108 107 108
treq (Hz)

3aBUCHUMOCTh
SKBHUBAJICHTHOM
BBIXOJTHOII EMKOCTH
COCTaBHOT'O
TpaH3UCTOpa OT
A3MEHEHUS

ko3¢ dunreHTa
nepenayu no Toky K

VTI1

Ck (E-12)

5
i )

Ck-2p, Ki—0.2 (1MHz, 1.915x10 13

Ck 2p.Ki 0.4(1MHz,1518x10 13

3aBUCHUMOCTh
SKBHBAJICHTHOU ; ez -0 Wi, 2520718
BBIXOJHOI €eMKOCTH
COCTaBHOT'O

TpaH3UCTOpa vz Kot ame 4 47710713

Ck-2p, Ki—0.8 (1MHz, 7.362x10 1§

frec d1s)
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BunonsipHo-noneBoi onepauMoHHbIN YyCUNUTeNb Ha OCHOBe
«neperHyToro» Kackopga

O6o3Hauenne - OY524

[TopsiikoBbIil HOMep pa3zpaboTku Ne71

Hanuuue nmatenra

3asBka Ha mareHt P® / Ilpokomenko H.H., JIBopuukor O.B.,
Byteipnarun H.B. - Ne 2015126524/08; 3asBi1. 02.07.15 (662)

O YHKIMOHAJIBHBIN Bxonnot nuddepeHunanbHblii  Kackajd, BBIXOAHBIE TPAaH3UCTOPSI,
COCTaB BCIIOMOTATENIbHBIE JIBYXITOJIOCHUKH, LIENb JMHAMUYECKON HArpy3KU
OcoOenHoctH OOecrieunBaeT yMEHbBIIEHUE HANPSDKEHUS CMEIICHHS HYJs, Hpexie

BCEr0, MpU HU3KOOMHBIX conpoTuBiieHusAx R1 u R2 (wnm npu ux 3amene
Ha MPSAMOCMEILECHHBIE P-N MEPEXOAbl C LENbI0 PACIIUPEHUS YaCTOTHOTO

JMaTia30Ha).

bunossapHo-nonesoun
OIepallMOHHBIN
YCUJIMTEINIb HA OCHOBE
«IIEPETrHYTOr0»
Kackoaa

1=2L

Bx.1

R1

VT3

21[.\‘

vD1 |/ N4 ].'I”:T‘,,:I‘

YactoTHas
3aBUCUMOCTD
Pa30MKHYTOTO

ko3¢ dunreHTa
YCHUJICHUS T10
HAIPs>)KCHUTIO CXEMBI

Pa3OMKHYTHI KO3 GOULMEHT YCuneHVA, A5

50

45

40

35

30

Ky=47.3205 Fi=46MTy, Ky=44.305

3-10° 10° 10° 3-10° 107 3-107

Yacrora, My,

3-10°

10°

3aBUCUMOCTD
HaIps>XKCHUA
CMCIICHUSA HYJISA CXEMBI
OT TEMIIEPATYpPHI B
nuanazone MuHyc 100
++100°C

HanprxeHue cueutenna, mxB

100

-100

-200

-300

{0°C,-1.06HB} {20°C,-609.2nB)

{100°C,-879.4nB}

\{-100°C ,-934.318)

100

3aBUCUMOCTD
HapPsHKEHUS
CMEILIEHUS HYJISI CXEMBbI
OT MOTOKA HEUTPOHOB B
Jana3oHe

— 10121018 /a2
Fn=10""+10" u/m" (6)

HanprxeHue creuwenns, mkB

300

200

100

1021/m%, Vout=3.54B

10%°h/m%, Vout=3.3uB

100T 1.0e+15 10e+15 100e+15

" 2
TMoTOK HEATPOHOB, H/M

1.0e+18

10e+18
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BunonsipHo-noneBow onepauuoHHbIN YCUNIUTENb Ha OCHOBE

"neperHyToro" Kackoga

O6o3Hauenue - OY429

[TopsiikoBbIit HOMep pa3zpaboTku Ne72

Hanuuue nmarenrta

[Tat. 2592429 Poccuiickas @enepanust, MITK8 HO3F 3/45.
[Tpoxonenko H.H., JIBopauxor O.B., byrsipnarun H.B.;

Ne 2015126405/08; 3asBn. 01.07.2015. Ony6s1. 20.07.2016.
bron. Ne 20. 13c.: ni. (669)

OYHKIIMOHAJIbHbBIN
COCTaB

Bxoanoit muddepennmanbHblii  Kackaj, BBIXOJIHBIE TPaH3UCTOPHI,
TOKOCTAOMJIM3UPYIOIINE PE3UCTOPHI, IIEeNb TUHAMHYECKON Harpy3KH,
MPSAMOCMENIECHHBIE P-N-TIEPEXObI, TOMOJTHUTEIBHBIE PE3UCTOPBI

OcobOennoctu

ObecnieunBaeT yMEHBIIIEHUE CTATUYECKOTO TOKa, motpedisiemoro OY
OT HCTOYHUKOB NUTaHUs (0€3 Harpy3ku), a TaKKe yMEHBbLICHHE
HaNPSHKCHHUS CMETIESHHS HYJISL.

Cxema OumossipHO-
HI0JIEBOTO
OTIEPAI[IOHHOTO
YCHIJINTENS] Ha OCHOBE
"mepernyroro"”
KackoJia

=2k | o
i

AMIUIUTYTHO-
YaCTOTHBIC
XapaKTePUCTHKHU
OTEepPallMOHHOTO
yeunuTens 0e3
OTpHULIATEILHOU
00paTHO¥ CBSI3U U CO
100% oTpumaTebHOM
00paTHO CBA3BIO

Ky=43728 \

Ky=-01035628
g 3B 612 ll)-\ﬂ,](y:—z 05625

H Y
5 \

N

1 100 10K ™ 100M 106

TemmneparypHas
3aBUCHMOCTD
HaIpsKEHUs
CMELIEHNUs
nyns OY

t+=27°C, Uen=2.536B

Hanpsxene cvemens myns, nB

-60 40 20 0 20 40 60 80 100

Tenmepatypa, °C

3aBUCUMOCTD
HapPsHKEHUS
CMEILICHUS HYJISl OT
IIOTOKA HEUTPOHOB

150

Ucw=50.395uB
100

Hanpsxere cveutenns ny:s, uB

Uen=-31.1494B

-100

0 20e+18 40c+18 60c+18 80c+I8  10.0c+18

TloToK Hel{TpoHOB,H/
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EMI‘IOHHpHO-I‘IOHGBOﬁ OnepaLl,VIOHHbIVI ycunuTtenb

O6o3Hauenne - OY622

[TopsiaxoBbIit HOMEp pa3paboTku Ne73

Hanuuue nmatenra

3asBka Ha marent P® [Ipoxonenko H.H., [dBopauxoB O.B.,
byteipnarun H.B. - Ne 2015130622/08; 3asBn. 23.07.15 (670)

O YHKIMOHAJIBHBIN Bxonnoit nuddepennmanbHbiii KackaJ, WUCTOYHUKUA OIOPHOTO TOKA,

coCTaB BBIXOJHBIE  TPAaH3UCTOPHI,  LE€Mb  JUHAMHYECKONM  Harpyskw,
JIOTIOJTHUTEIbHBIA HEUHBEPTUPYIOUTUIN YCUIIUTEIh

OcoOenHoctu ObecrieunBaeT pacUIMpEHUE JAMANa30Ha W3MEHEHMSI BBIXOJHOTO

HanpsDKEHUST 10 YpOBHEH, ONM3KMX K  HaNpsOKCHHSIM — Ha
MOJIO)KUTEILHON U OTPULATEIBHOM IIMHAX MUTAHUS.
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AunddepeHunanbHbIi yeunutenb ABYNONSPHbIX TOKOB

O6o3nauenue - JIY258

[TopsiikoBbIit HOMep pa3zpaboTku Ne74

Hanuuue nmatenra

3asBka Ha mnareHT P® / Ilpoxomenxo H.H., Byreipparun H.B.,

byrakosa A.B., IlaxomoB W.B. - Ne 2015139258/08;
3asaBi. 15.09.15 (685)
O yHKIMOHAJIBHBIN Huddepenunanbible  BXOJAbl  YCTpOMCTBa, BXxoaHble  KackaJbl
COCTaB ycuiieHMs ToKa; ToKoBbIE 3epKana; BXoHOM Kackaj yCUIEHUs TOKA.
OcoOenHoctu Co31aHO PHEPro3KOHOMHUYHOE YCTPOMCTBO JJIsi YCHUJIEHMSI Pa3HOCTH
JIBYX BXOJIHBIX TOKOB IPOU3BOJIbHOM MOJSPHOCTH (BTEKAIOIIMX HIIH
BBITEKAIOUIMX) U MOJAaBJICHUs UX CUH(A3HOU COCTaBISIONIEH.
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BunonspHo-noneBoun and depeHunanbHbIA OnepaLnoOHHbIN

ycunurtenb

O6o3Hauenue - OY927

[TopsinkoBbIit HOMEp pa3paboTku Ne75

Hanuuue nmatenra

3asBka Ha mareHT P® / IIpoxomenko H.H., Bopauko O.B.,
Bbyreipnarun H.B., byrakosa A.B. - Ne 2015153927/08; 3aaBn. 15.12.15
(696)

O yYHKIMOHAJIBHBIN Bxonnoit g depeHnrnanbHbIN Kackasi, BcnomorarenbsHbie

COCTaB TOKOCTaOMIM3UPYIOIINE JIBYXIIOJTIOCHUKU; BBIXOIHOW TpaH3UCTOPHI;
TokoBoe 3epkano; BecmomorarenbHble TpaH3UCTOPHI; JlOMOTHUTENBHBIE
TPaH3UCTOPBIL.

OcoOenHoctu ObecrieunBaeT MOBBILIEHUE Pa30OMKHYTOTO KO3(h(dulMeHTa ycUJIeHUs

no HampspkeHuto OY mnpu COXpaHEHMM BBICOKHMX IIOKas3aTellied IIo
CTaOMJIBHOCTU HANPSIKEHUS CMEILIEHUS HyIsd, a TaKKe pacUIupeHue
(YHKIIMOHANBHBIX BO3MOXHOCTeH OV — co3gaHne HE0OXOAMMBIX
YCIIOBUN JJIl TIOCTPOEHHUS HA €r0 OCHOBE MYJIbTUAU(PPEpEeHInATbHBIX
onepauoHHbIX ycuiurened (MOY).

Cxema OumnossipHo-
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Mpeun3noHHbIN ABYyXKackagHbin anddepeHunanbHbIN

Ol'lepaLWIOHHbIVI ycununtenb

O6o3Hauenne - OY156

[TopsimkoBeIit HOMEp pazpaboTku Ne76

Hanuuue nmatenra

3asBka Ha mareHT P® / Ilpoxomenko H.H., JIBopuuxos O.B.,
Bbyreipnarun H.B., Byrakosa A.B., Cepebpsxos A.U.
No 2015155156/08; 3asBn. 22.12.15 (695)

OYHKIIMOHAJIbHBIN
COCTaB

Bxonno#t nuddepennmanbubiii kackaa; VCTOYHMK OHNOPHOTO TOKA;
Boixongnsle  TpaH3ucTOpbl; VCTOUHMK — HampsyKEHUS  CMEIEHHUS;
Tokocrabminsupyoomuye  ABYXNOJIOCHUKY;  TokoBoe  3epkaio;
JIOTIOJIHUTEIbHBIE TPAH3UCTOPBI.

OcobOennoctu

ObecrieunBaeT MTOBBIILICHNE KodppuIeHTa

mupdepeHunaIbHOr0  CUTHajla B Pa30OMKHYTOM
nByxkackaagHoro OV npo yposus 90+100nb, a Ttaxke
HaNPSHKCHHUS CMETCHHS HYJISL.
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EbICTpOAeﬁCTByI'OLIJMﬁ AaTyUukK q)M3quCKMX BeJIN4YUH C

noTeHunasibHbIM BbIXOOOM

O6o3Hauenue - JIOB682

[TopsinkoBbIit HOMEp pazpaboTku Ne77

Hanuuue nmatenra

ITat. 2517682 Poccuiickas ®eneparnus, MIIKS GO8C  19/00.
[Ipoxonenko  H.H., byreipnarun  H.B., IlaxomoB H.B.;
Ne 2013115785/08; 3asBin. 08.04.2013. Ony6u1. 27.05.2014.

bron. Ne 15. 8c.: . (535)

OYHKIMOHAIBHBIN COCTaB

CeHcop ¢ BHYTPEHHEH €MKOCTbIO U BHYTPEHHUM CONPOTHUBIIEHHUEM;
WNuBepTupyronmin OydepHbIit YCHJIUTEIb HaIlpsKEHUS;
Koppekrupyrommii KOHJICHCATOp; JlonoTHUTENbHBIN
VHBEPTUPYIOIIMI YCUIUTENb TOKA.

OcobOennoctn ObecnieunBaeT MOBBIMICHHE OBICTPOJACHCTBUSA 32 CYET MUHUMU3AIUU
BJIMSIHUSI BHYTPEHHEN €MKOCTH CEHCOpa Ha NEPEXOJHbIA IMPOIECC,
CBSA3aHHBIH CO «CKa4YKOOOpa3HbIM» HM3MEHEHHEM H3MepAeMOi
BEJIMYUHEI.
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EbICTpOAeﬁCTByI'OLI.WIﬁ AaTyUukK (bM3M‘-IGCKVIX BeJIN4YUH C

noTeHunasibHbIM BbIXOOOM

O6o3nauenue - IOB455

[TopsiakoBbIit HOMEp pa3paboTku Ne78

Hanuuue nmatenra

[Tatr. 2534455 Poccuiickas @Denepanus, MIIK8 GO1B 7/00.
[Ipoxonenko H.H., Byreipnarun H.B., [Taxomos U.B., CyBopos B.B.;
Ne 2013122627/08; 3asBn. 16.05.2013. Ony6s. 27.11.2014.

bron. Ne 33. 9c.: mn. (548)

O yYHKIMOHAJIBHBIN CeHcop C BHYTpEHHEHl €MKOCTbIO M BHYTPEHHUM COIPOTUBIICHUEM;
COCTaB JIOTIOJTHUTEBHBII HEWHBEPTHUPYIOIIHI YCUIIUTEIb TOKa;
JlonoTHUTENbHBIA KOHAEHCATOP.
OcobOennoctu ObecnieunBaeT MOBBIIICHUE OBICTPOJACUCTBHUS 32 CUET MUHHMHU3AINH
BJINSIHUSL BHYTPEHHEH €MKOCTH CEHCOpa Ha IEpeXOJHBbIN Ipouecc,
CBSA3aHHBIH CO  «CKAauyKOOOpa3HbIM» HM3MEHEHHEM H3MEpsSeMOii
(bM3UYECKON BEITUYHHBI.
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Lincpo-aHanoroBbit npeobpasoBaTenb

O6o3nauenue - [IAT1950 | [lopsakoBerit Homep pazpaboTku Ne79

Hannuwne matenra [Tat. 2523950 Poccumiickas @eneparus, MITK8 HO3F 3/00.
[Ipoxonenko H.H., Byrsipnarun H.B., ITaxomos 1.B.;
Ne 20131118970/08; 3asiBi. 23.04.2013. Omy6a. 27.07.2014.
bron. Ne 21. 13c.: ni. (536)

OyHKIMOHAIBHBIN cOCTaB  bBJIOK KOMMyTaluu BECOBBIX TOKOB; OTaJOHHBIM  PE3UCTOD;
[TapasutHblii  KOHAeHcartop; HeuHBepTHpyOIIMII  yCHIIMTENb
HanpspkeHus; HeuHBepTUpyrOUN — yCHJIUTENb TOKa; DJIEMEHT
YaCTOTHOW KOPPEKIUH.

OcoOenHoctu ObecrieunBaeT yBeJIMYEHHE MPENEIbHON 4acTOThl CMEHBI BXOJHOTO
KoJa (4acTOThl OOHOBJIEHUSI) M CHU)KEHHME BJIMSIHMS [apa3uTHOIO
KOHJIEHCAaTOpa Ha IIEpeXOJHbIE IPOLECChl. YMEHBIIAET BpEMs
YCTAHOBJICHUS BBIXOHOTO HAIIPSDKEHHUSL. .
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BbicTpoaencTByloWwWUn aHanoro-uucgpposon npeobpasoBarersnb C

anddepeHunanbHbIM BXOA,0M

O6o3nauenue - AII1716

[TopsinkoBbIit HOMEp pazpadboTku Ne80

Hanuuue nmatenra

ITat. 2513716 Poccuiickas @enepamust, MITIK8 H 03F 3/34.
[Ipoxonenko H.H., CepebpsikoB A.U., byaskos I1.C., Byreipnarun
H.B.; Ne 2013118969/08; 3assin. 23.04.2013. Omy0xn. 20.04.2014.
bron. Ne 11. 14c.: nn. (537)

OyHKUMOHANBHBIN cocTaB  Bxoausle  OydepHble  ycuinurenu;  MICTOYHMKM ~ BXOJHOTO
HanpsbkeHus;  Mcrounmkm — omopHoro  Toka;  I'pymmer N
IIOCJIEI0BATEIBHO COEIMHEHHBIX JTAJOHHBIX  PE3UCTOPOB;
Kommnaparopst HaIPSKEHUS, [TapazutHble  KOHIEHCATOPBHI;
JlononuurtenbHbll  OydepHbiit  ycunurens;  Koppektupyromiue
KOHJICHCATOPBI.

OcoOenHoctu ObecrieunBaeT paclIMpeHHE B HECKOJBKO pPa3  MPeAesbHOTO
YacTOTHOTO JMana3oHa o0pabaTbiBaeMbIX BXOJHBIX CHTHAJOB 3a
c4er CHUKEHUS MIOIPEIIHOCTH nepenadu BXOJIHBIX
g depeHIrnaIbHbIX HANPSKEHUN OT HCTOYHUKOB UBX M KO BX0J1aM
komnaparopoB HanpspkeHus K1, K2, K3, KN.
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CBepxObiCTpOAENCTBYOLWUA NapansenbHbIW aHanoro-uudgposon
npeobpasoBartenb ¢ ancpdepeHuManbHbLIM BXOAOM

O6o3nauenue - AL[T1997

[TopsiikoBbIit HOMep pa3zpaboTku Ne§1

Hanuuue nmatenra

[Tat. 2518997 Poccuiickas @enepamuss, MITIKS HO3M 1/36.
[Ipoxonenko H.H., CepebpsikoB A.U., byreipnarun H.B., ITaxomoB
N.B.; Ne 2013120163/08; 3assn. 30.04.2013. Omny6xn. 10.06.2014.
bron. Ne 16. 11c.: mi. (532)

OYHKIMOHAIBHBIN COCTaB

Komnaparop HampspkeHusi; VICTOYHMKM BXOJHOIO HANpPSKECHHS;
OranoHHble pe3ucTtopsl; McTounuku omopHoro Ttoka; IlapasutHbie
KOHAEHCcAaTophl; TOKOBBIE 3epKana; BcromorarenbHble HCTOYHHKU
OMOPHOTr0 TOKA; KOppeKTUPYIOLIHIT KOHJIEHCATOP.

OcobGenHoctu ObecnieunBaeT pacmIupeHrue B HECKOIBKO pa3 4aCTOTHOTO JHMarna3oHa
00pabaThIBa€MbIX CHUTHAJIOB 3a CYET CHHXXEHHUS IOTPEIIHOCTH
mepelayd  BXOJHBIX  JU(PQPEpPCHIHATBHBIX  HANPSDKEHUHW — OT
WCTOYHUKOB BXOJHBIX HampsDKeHWH UBX.l W UBX.2 KO BXoJaM
KOMIapaTopoB HanpspkeHus K.
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CBepxObicTpoaAeNnCTBYOLWUA NapannenbHbin aAud depeHunanbHbIN
aHanoro-undpoBoun npeobpasoBaTenb

O6o3nauenue - ALI1458

[TopsiikoBbIi HOMep pa3zpaboTku Ne82

Hanuuue nmatenra

[Tat. 2535458 Poccuiickas @enepamus, MITIKS HO3M 1/36.
IIpoxonenko H.H., CepebpsikoB A.U., bynskos II.C., Byrbipaarun
H.B.; Ne 2013116177/08; 3assn. 09.04.2013. Ony6s. 10.12.2014.
bron. Ne 34, 13c.: un. (530)

O YHKIMOHAJIBHBIN Komnaparop nHanpspkenus; VICTOYHMKM BXOJHOIO  HANpPsDKECHHUS;

COCTaB DTaoHHbIe pe3ucTopbl; McTouHWKM omopHOro Toka; I[lapasuTHbie
KOHJIGHCATOpbl;  VICTOYHMK  BCIIOMOTAaTEIbHOTO  HAINPSDKECHUS;
JlononHUTETbHBIE TOKOCTaOMITH3UPYIOTHE TBYXITOTFOCHUKH;
JlonoTHUTENbHBIA KOHAEHCATOP.

OcobGenHoctu OObecnieunBaeT paclIMPEeHUE B HECKOJBKO pa3 YaCTOTHOTO JUaria3oHa
obpabatreiBaeMbix curHasiioB ALIIl 3a cueT CHIKEHHSI MOTPEITHOCTH
nepefayn BXOAHBIX au((epeHnnanbHbIX HaNpsHKEeHHH KO BXOAaM
KOMITIapaTopa.
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CBepxObicTpoaAeNnCTBYOLWUA NapannenbHbin aAud depeHunanbHbIN
aHanoro-undpoBoun npeobpasoBaTtenb ¢ AucdepeHUNanNbHbIM

BXO40M

O6o3nauenue - AI[T1377

[TopsiakoBeIit HOMEp pa3zpaboTku Ne§3

Hanuuue nmatenra

ITat. 2536377 Poccuiickas ®Pepepaums, MIIK8 HO3M  1/36.
IIpoxonenko H.H., CepebpsikoB A.W., bynsakos I1.C., Byreipiarun
H.B.; Ne 2013119662/08; 3asBn. 26.04.2013. Ony6a. 20.12.2014.
bron. Ne 35. 11c.: nn. (543)

DYHKIMOHAIBHBIN COCTaB

Komnaparop nHanpspkenus; VMCTOYHMKHM BXOAHOIO HANpPSKECHHS;
OranoHHble pe3uctopsl; Mcrounuku onopHoro toka; [lapasuTtHsie

KOHJICHCATOPbl; VICTOYHMK BCIIOMOraTelIbHOIO  HalpsLKEHUS;
JlonoHUTENbHBIE ~ TOKOCTAOMJIM3UPYIOLIUE  JIBYXIIOJIFOCHUKU;
JlonoJTHUTEIbHBIE TPaH3UCTOPBHI; Koppekrupyromue
KOHJICHCATOPBI.

OcobOennoctu

ObecrieunBaeT pacUIMpPEHWEe B HECKOJBKO pa3 IpelesbHOro
4acTOTHOTro Jauamna3zoHa oOpabateiBaembix curHaioB ALII 3a cuer
CHIDKEHUS TTOTPEITHOCTH TIepeiadn BXOAHBIX U (GepeHITHATBHBIX
HaNpsODKEHUM OT HMCTOYHUMKOB BXOJHBIX HampspDKeHUd uBx.l u
uBX.21 KO BX0J1aM KoMIIaparopa.
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CBepxObiCTpOAENCTBYOLWUA NapansenbHbIW aHanoro-uudgposon
npeobpasoBartenb ¢ ancdepeHuManbHbLIM BXOAOM

O6o3nauenue - ALITI960

[TopsiikoBbIit HOMep pa3zpaboTku Ne84

Hanuuue nmatenra

[Tat. 2523960 Poccwuiickas Penepanms, MIIK8 HO3M  1/36.
IIpokonenko H.H., Cepebpsxos A.M., bymaxos II.C,
Bbyreipnarun H.B.; Ne 2013120247/08; 3assn. 30.06.2013.

Ony6s1. 27.07.2014. bron. No 21. 12c.: un. (542)

OYHKIMOHAIBHBIN COCTaB

Pesucropsl; IcTOYHNKY BXOJHOTO HaNpshKEHUs; DKBUBAJICHTHAs
€MKOCTb HarpysKu; Hewnnseptupyronmit IIOBTOPUTEIIb
HaIPSKEHUS, Hewnnseptupyronmit IIOBTOPHUTEIIb TOKa;
JIBYXIIOJIFOCHMK L€ KOPPEKIUU.

OcobOennoctn

ObecrieunBaeT paclIMpEHUE B HECKOJBKO pa3 IMpeaeabHOro
YacTOTHOTO JHana3oHa o0pabdaThlBA€MbIX CHUTHAJIOB 3a CUET
CHIDKEHUS MIOTPEIIHOCTH nepeaadn BXOJIHBIX
muddepeHnranbHbIX HanpspkeHui (uBx.l, uBXx.2) KO BXoAaMm
KoMmnaparopa HanpspkeHust K.
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LLInpokononocHbIN aTTeHoaTop Anst 6bICTPOAENCTBYHOLMNX
aHanoroBbIX U aHanoro-undpoBbLIX UHTepdencoB

O6o3Hauenue - [11A698

[TopsiakoBbIit HOMEp pa3paboTku Ne85

Hanuuue nmatenra

ITat. 2517698 Poccuiickas ®enepanus, MIIK8 HOIP 1/22.
[Ipoxonenko H.H., bynsakos I1.C., Byrsipnarun H.B., byrakosa
AB.; Ne 2013114509/08; 3assa. 01.04.2013. Omy0m.
27.05.2014. bron. Ne 15. 11c.: mi. (529)

OYHKIMOHAIBHBIN COCTaB

Pesucropsl; McTOUHUK BXOJHOTO HANpspKEHUs; DKBUBAJICHTHAsS
€MKOCTb Harpy3KH; Hewnnseptupyromuii IIOBTOPUTEIIb
HaIPSKEHUS, HennBeprupyronuii ~ moBTOpUTENb  TOKa;
JIBYXIIOJIFOCHMK L€ KOPPEKIUU.

OcoOenHoctu ObecrieunBaeT CyIIECTBEHHOE PAaCIIMPEHHE Juarna3oHa padouux
4aCTOT W TIOBBIIIEHHUE €ro OBICTPOJEHCTBHUS TpH paboTe C
MMITYJIbCHBIMH CUTHAJIAMH OOJIBIIION aMIITUTY/IBI.
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YacroTHast 3aBUCUMOCTh
ko3 urmenta nepegaun
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LUnpokononocHbIn ancdepeHUManbHbIA aTTeHOaTop

Oo0Oo3uauenmne - [11A951

[TopsimkoBbIit HOMEp pazpaboTku Ne86

Hanuuue nmatenra

ITatr. 2523951 Poccuiickas ®Denepanus, MIIK8 HO3H 7/24.
[Ipokonenko H.H., Byreipmarun H.B., Ilaxomo WM.B., CyBopos
B.B.; Ne 2013127496/08; 3asBn. 17.06.2013. Ony6un. 27.07.2014.
bron. Ne 21. 9c.: un. (549)

OYHKIIMOHAJIbHbBIN Pesucroper; Konpnencaropsel Harpy3Kwu; Koppekrupyromue
COCTaB KOHJIeHCATopbl; J{OMOJIHUTENbHbIE HMHBEPTUPYIOLIUE  YCHUIIMTEIN
TOKA,
OcobGenHoctu ObecnieunBaeT pacmIMpeHHe Juana3oHa pabdouMx dYacToT |
MTOBBIIIEHUE OBICTPOAECHCTBHUSL.
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OnddepeHumanbHbIN aTTeHIaTOpP C paclMpPEeHHbIM Anana3oHOM

pabouunx yactoT

O6o3nauenue - JIA180

[TopsinkoBbIit HOMEp pazpadoTku Ne87

Hanuuue nmatenra

ITaT. 2535180 Poccuiickas ®@enepauus, MITIK8 HO1P 1/22.
[Ipoxonenko H.H., CepebpsikoB A.U., [TaxomoB U.B., Byreipnarun
H.B.; Ne 2013127824/08; 3assn. 18.06.2013. Omy6n. 10.12.2014.
bron. Ne 34, 9c.: un. (550)

OYHKIIMOHAJIbHBIN Pesucroper; Konpaencaropsr HAarpy3KH; Koppekrupyromue
COCTaB KOHJICHCATOPBI; J{OMOJHUTENBHBI HEUHBEPTUPYIOLIUN YCUIIUTEINb
TOKA.
OcoOenHoctu ObecrnieunBaeT paclIMpeHue Auana3oHa pado4nux 4acToT yCTpoicTBa U
MOBBIIIEHUE €ro ObICTPOJEHCTBUA MNpU padboTe € HMITYJIbCHBIMU
PpOTHBO(}A3HBIMU CUTHATAMU OOJILIION aMIUIUTYIbI.
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BbICOKOYACTOTHLIN aTTeHraTop

O6o3Hauenue - BA380

[TopsiakoBbIit HOMEp pa3paboTKu Ne88

Hanuuue nmatenra

ITat. 2536380 Poccuiickas ®enepauusa, MIIK§ HO1P 1/22.
IIpoxonenko H.H., Byrsipnarun H.B., [Taxomos U1.B., Cysopos B.B.;
Ne 2013122372/08; 3asBn. 14.05.2013. Ony6u. 20.12.2014.

bron. Ne 35. 12c¢.: ui. (546)

OYHKIIMOHAJIbHbBIN Pesucroper; VCTOYHMK BXOIHOTO HANpsOKEHUS; OJKBUBAJICHTHAS
COCTaB €MKOCTb Harpy3Ku; Koppekrupyrommii KOHJICHCATOp;

Heunseprupyromumii yCHIMTENb TOKA.
OcoOenHoctu ObecrieunBaeT CyYIIECTBEHHOE pacIIMpeHHe Juana3oHa pabounx

YaCTOT M TIOBBIIMICHHE OBICTPOJICHCTBHS TIPH PabOTE C UMITYIILCHBIMHU

CUTHAJIaMH OOJIBIION aMIUIATYIBI.
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MeTon BbICOKO4YaCTOTHOM KOoppeKunun 6bICTpO,E|,eI7ICTByIOLL|,VIX
UCTOKOBBbIX nosTopMTeneﬁ HanpsaxXeHunsA

Oo0Oo3uauenne - UTTH671

[TopsinkoBbIit HOMEp pazpaboTky Ne89

Hanuuue nmatenra

[Tat. 2536671 Poccuiickas @enepamust, MITIK8 HO3F 3/50.
[Ipoxonenko H.H., bynskos II.C., byreipnarun H.B., ITaxomon
N.B.; Ne 2013127826/08; 3assin. 18.06.2013. Ony6u. 27.12.2014.
bron. Ne 36. 16¢.: ni. (553)

OYHKIIMOHAJIbHbBIN Bxonnou MOJIEBOM TPaH3UCTOP; Toxoctrabunusupyromniye
COCTaB NBYXIOJMOCHUKM; [lapa3suTHas emkocTh Harpy3ku; TOKOBBIE
3epkana; Koppektupyromumii KoHJIeHcaTop.

OcoOenHoctu ObecrieunBaeT paclIMpeHHE [uana3oHa pabo4yMxX dYacToT IpHU

HaJIMYUM €eMKOCTH Ha Bbixoje CH, KOTOpas HE MOXET ObITh
YMEHbIIIEHA M0 OOBEKTUBHBIM MPUYMHAM (SBJISETCS HEOTHEMIIEMOM
yacTbi0 I€NM HAarpy3ku), a TakKe YMEHbIIEHHE BPEMEHU
YCTaHOBJIEHUS [IEPEXOIHOTO IpoLiecca IPU UMITYILCHOM U3MEHEHUH
BXOJIHOTO HaNpsiKEHUSI.
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Ocmorpamma
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LLInpoKononocHbIN aTTeHaToOp € ynpaBnsieMbIM Ko3adduumeHTOM

nepepauun

Oo0Oo3uauenmue - [11A674

[TopsimkoBeIit HOMEp pazpaboTku Ne90

Hanuuue nmatenra

[TaT. 2536674 P®, MIIK8 HO3H 7/24, HOIP 1/22, HO3H 11/24.
[Ipoxonenko H.H., Byreipnarun H.B., [laxomos U.B., CyBopos B.B.;
Ne 2013122626/08; 3asBn. 16.05.2013. Ony6s. 27.12.2014.

bron. Ne 36. 10c.: ni. (547)

O yHKIMOHAIBHBIN Pesucropsr; Mcrounuk BxogHoro HampsbkeHus; KonpeHcarop nenu
COCTaB Harpy3ku; Koppextupyronuii konzaeHcarop; Heunseprupyrommit
YCUJINTENb HANIPSKEHHUSL.
OcoOenHoctu ObecrieunBaeT paclIMpeHHe YacTOTHOTO JHara3oHa UM MOBBIIICHHE
OBICTPOJICHCTBHS IEPEMEHHBIX ATTEHI0ATOPOB.
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BbicTpoaencTeytowmn apansep ancpdepeHUnanbLHON JIMHUU CBA3U

O6o3nauenue - bJ1543

[TopsiikoBbIit HOMep pa3zpaboTku Ne9l

Hanuuue nmatenra

[Tat. 2515543 Poccuiickas ®Deneparnusi, MIIKS HO3F 3/34.
[Ipoxonenko H.H., byreipnarun H.B., Ilaxomos 1.B., byrakosa A.B.;
Ne 2013125543/08; 3asBn. 30.04.2013. Ony6s. 10.05.2014.

bron. Ne 13. 8c.: mi1. (544)

O YHKIMOHAJIBHBIN HcTouHnKM BXOJOHBIX MPOTUBO(A3HBIX HaNpsbKeHUM; BbixonHble
COCTaBp KacKaJpbl; Konnencaropsl Harpy3Ku; Hewnnseptupyronmit
MOBTOPUTENIb HaNpsbKeHus; MHBepTupyrolero mnoBTOPUTENS TOKa;
JlononHuTenbHBIA KOHAEHCATOD; JIOTOJHUTENBHBIN KOHIEHCATOP.
OcoOenHoctu ObecrieunBaeT TMOBBILIEHHE OBICTPOJEHCTBUS Hpu paboTe Ha
€MKOCTHYIO Harpy3Ky, paclIMpeHue Auana3oHa pabouux 4acTorT.
B}(l
Bxl -
] G x.
T
beicTpoaelicTByrOmMit
IpauBep
muddepeHnnanbHOM
JIMHUY CBSI3U
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3aBUCUMOCTb BpEMEHU
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CK2
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BbicTpoaencTBylOWUN ApanBep EMKOCTHOU Harpy3Ku

O6o3nauenue - 51042

[TopsiikoBbIN HOMep pazpaboTku Ne9?2

Hanuuue nmatenra

[Tat. 2522042 Poccuiickas @eneparus, MITK8 HO3F 3/45.
[Ipoxonenko H.H., Byrsipiarun H.B., [TaxomoB N.B., CyBopos B.B.;
Ne 2013119744/08; 3asBin. 26.04.2013. Ony6s. 10.07.2014.

bron. Ne 19. 11c.: ui. (545)

O YHKIIMOHAJIbHbBIN Brixognow kackan; Mctounuk BxogHoro curnana; Kongencarop uenu

COCTaB Harpy3ku; IIpeoOpazoBatens «HampsbkeHUe-TOK»; Llenb koppekumw;
ToKOBBIE 3epKaJIa.

OcoOenHoctH ObecrieunBaeT TMOBBILIEHHE OBICTPOJEHCTBUS Hpu paboTe Ha
€MKOCTHYIO Harpy3Ky, pacluiupeHue auana3oHa pabodmx 4acToT.

beicTpoaelicTByrOmMit

IpaiiBep EMKOCTHOU
Harpy3ku

3aBUCUMOCTb BpEMEHU
YCTaHOBJICHUS
BBIXOJIHOTO UMITYJIbCA
HaTPSHKCHHUS CXEMBI OT
3HAYCHUST EMKOCTHU
KoHJeHcaropa C, mpu
Kii=Kj=1
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3aBUCUMOCTb BpEMEHU
YCTaHOBJICHUS
BBIXOJIHOTO UMITYJIbCA
HaNPSHKCHHUS CXEMBI OT
3HAYCHUST EMKOCTH
koHaeHcaropa C, mpu
Kii=Kjp=2

BbixogHoe HanpsikeHue, B
N
o

3.0

tyer=10 He, Ck=20 n®

t,=3 He, Ck=25 nP

-1.0 :
20 40 60 80 100 120 140 160 180 200
Bpems, He
30
20
o 1.0
Q
3aBHCHMOCTh BpEMEHHU T,
YCTAHOBJICHUS &
BBIXOJHBIX UMITYJIbCOB § -13.%
HanpspKEHUs IpanBepa g
OT 3HAYEHUA €EMKOCTH g 20
koHyeHncaropa Cy menu a
KOPPEKUIUU 1IpU tye;=45 He, Ck=1 pP
Kii=Kp=1 0
tye=4.5 He, Ck=22 nP
1.2
20 40 60 80 100 120 140 160 180 200
Bpewms, He

156



BbicTpoaencTBylOWUN ApanBep EMKOCTHOU Harpy3Ku

O6o3nauenue - /1324

[TopsiaxoBbIit HOMEp pa3paboTku Ne93

Hanuuue nmatenra

ITar. 2538324 Poccuiickas ®Deneparnusi, MIIKS HO3F 3/00.
[Ipoxonenko H.H., Byreipnarun H.B., [laxomoB U.B., CyBopos B.B.;
Ne 2013118967/08; 3asBin. 23.04.2013. Ony6s. 10.01.2015.

bros. Ne 1. 8c.: ui. (541)

O YHKIMOHAJIBHBIN Wcrtounuk curnana; bydepnsiit kackan; KonaeHcarop nenu Harpysku;
COCTaB HennBeprupyromuii  yCHIUTENb HANPSOKEHUS; YCUIUTENb TOKa;
KoppekTupyronuii MHOTONOJFOCHUK.
OcoOenHoctu ObecrieunBaeT TOBBILIEHHE OBICTPOJEHCTBUS Hpu paboTe Ha
€MKOCTHYIO Harpy3Ky, paclIMpeHue Auana3oHa pabouux 4acTor.
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BbicTpoaencTByOWUA ApaBep KOMMYyTaTopa pa3psaaHoro Toka
uucpo-aHanoroBoro npeod6pasoBarenis Ha NONEBbIX TPaH3UCTOpax

O6o3nauenue - /1389

ITopsiikoBbIi HOMep pazpaboTku Ne94

Hanuuue nmarenrta

[Tat. 2572389 Poccuiickas ®enepannsi, MITIK8 HO3M 1/66.

CuzeB I'.A., Kpyruunckuii C.I'., Ilpoxonenxko H.H., Byrteipiarun
H.B.; Ne 2014134947/08; 3assin. 26.08.2014. Ony6s. 10.01.2015.

bron. Ne 1. 12c¢.: . (633)

OYHKIIMOHAJIbHbBIN
COCTaB

BeIXonHBIE TIOJEBBIE  TPaH3UCTOPBHI;
paspsanHoro Toka; Kommyrupyromue
BpIXo1HBIE TTOJIEBBIE TPAH3UCTOPBI.

HcTOUHUK  KOMMYTHpPYEMOTO
IIOJIEBBIE  TPAH3HUCTOPHI;

OcobOennoctu

ObecrieunBaeT MOBBINIEHHE ObICTpoaeiicTBUS apaiiBepa. Ilo3Bossier
YMEHBIIUTh BJIUSHUE PAcCOIIaCOBaHUS TPAH3UCTOPOB U HEKOTOPBIX
JApYrux paKkTopoB, YXYAIIAOINX THHAMUYECKYI0 JuHenHocTh LAIL.

beicTpoaelicTByrOmMit
JpaBep KOMMyTaTopa
pa3psAHOro ToKa
nuQpo-aHaIOroBOro
npeobOpazoBartesns Ha
IOJIEBBIX TPAH3UCTOPAX
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Bpemennas auarpamMmma
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YnpaBnsieMbi usbupartesibHbIN YCUNUTESNb

O6o3Hauenue - Y949

[TopsiakoBbIit HOMEp pa3zpaboTku Ne95

Hanuuue nmatenra

[Tatr. 2475949 Poccuiickas ®eneparnusi, MIIKS HO3F 3/45.
IIpokonenko H.H., Kpyrumnckuii C.I'., beanu C.C., Byrtbipaarus
H.B.; Ne 2011114536/09; 3assn. 12.04.2012. Ony6s. 20.02.2013.
bron. Ne 5. 14c.: . (368)

YCUJICHHS TIO

P
N

O yHKIMOHAJIBHBIN Bxonnas nepemHoxkaromas — sueiika [DxunpOepra;  BbixonHble

COCTaB TPaH3UCTOPBI; BecmomoraTenbHpli HCTOYHUK HANPSKEHUS; BbIX01HbBIE
TpaH3UCTOpBI; Pe3ucTtopel Harpy3ku; JlOIOJHUTENBHBIA PE3UCTOD;
JIBYXIOJIFOCHUKH € MaJIbIM UG depeHnaabHbIM COTPOTUBIEHUEM 10
[IEPEMEHHOMY TOKY.

OcoOenHoctu ObecrieunBaeT NOBBILIEHHE TOOPOTHOCTH PE30HAHCHOW aMILIMTYAHO-
YaCTOTHOM  XapakTepUCTUKU  HM30MpATEIIbHOTO  YCUJIUTENId |
kodp¢uimeHTa  yCWIEHMsT 10  HaNpsHKeHUI0  Ha  4acToTe
kBasupe3oHanca f). B cxeme co3gaércs ycnoBus A 3IEKTPOHHOTO
yIpaBieHUs BeIMYMHAMU KO3 (DULIMEHTa YCUJIEHUS TI0 HAIPSDKEHUIO,
nobpoTHOCTH TIpH fy=const.
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U3bupatenbHbIn ycunurtenb

Oo0Oo3uauenue - Y110

[TopsimkoBeIit HOMEp pazpaboTku Ne96

Hanuuue nmatenra

[Tat. 2479110 Poccuiickas @eneparus, MITK8 HO3F 3/00.
[Ipoxonenko H.H., Kpyruunckuii C.I'., bynskos II.C., Byrsipnarun
H.B.; Ne 2012115078/08; 3asiBin. 16.04.2012; ony6a. 10.04.2013,

bron. Ne 10. — 14c.: un. (455)
O YHKIIMOHAJIbHbBIN Ucrounuk BxomHoro HampspkeHus; [IpeoOpa3zoBarens «HampspKeHHUE-
COCTaB TOK»;, BxomHou  Tpan3uctop; VICTOYHMK  BCIOMOTraTEIbHOTO
HaIPSKEHUS, Toxocrabunuzupyromuit JBYXIIOIIOCHUK;
Yacrorozamaronme pe3uctopbl; KoppekTupyromme KOHIEHCATOPHI;
[IpssMocMeneHHbIN p-n nepexon; J0NO0JIHATENbHBIN TPaH3UCTOP
OcoOenHoctu ObecrnieunBaeT mnoBbileHHE A00poTHOCTH AUYX un30uparenbHOro
ycunuTenst U Ko3puireHTa ycuiaeHus M0 HalpsDKEHUIO Ha 4acToTe
KBa3upe3oHaHca fo.
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U3bupatenbHbINn yecunutenb

Oo0Oo3uauenue - 1Y446

[TopsimkoBbIit HOMEp pazpaboTku Ne97

Hanuuue nmatenra

[Tat. 2519446 Poccuiickas ®enepamnust, MIIK8 HO3F 3/45. JIBopHukoB
O.B., Ilpoxonenko H.H., Kpyruunckuit C.I'., Byreipnarua H.B.; Ne
2012137330/08; 3asBa. 31.08.2012. Omy6a. 10.03.2014. Bbron. Ne 16.
18c.: ni. (473)

O yHKIMOHAJIBHBIN Bxonnsie TPaH3UCTOPBI; Yacroro3anaromue pE3UCTOPHI;
COCTaB KoppekTupyroime KOHIeHCATOPHI.
OcoOenHoctu ObecrieunBaer mnoBbllieHHe JoOpoTtHocTH AUYX — H30UpaTesnbHOrO
YCUJIUTENS ¥ €ro KO3 PHUIIMEeHTa YCHIICHHS TI0 HAPSDKEHUIO Ha 9acTOTe
KBa3upe3oHaHca fo.
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CBY nsbupatenbHbIW ycunuTesib Ha OCHOBE NflaHapHoOMn
WHAOYKTUBHOCTU C HU3KOW JOOPOTHOCTLIO

Oo0Oo3uauenue - 1Y402

[TopsiakoBbIit HOMEp pa3paboTKu Ne98

Hanuuue nmatenra

[Tat. 2571402 Poccuiickas Pepepanms, MIIKS  HO3F  3/45.
[Ipoxonenko H.H., Kpyruunckuii C.I'., byreipaarun H.B., byrakosa
A.B.; Ne 2014146066/08; 3assin. 17.11.2014. Ony6u. 20.12.2015. bro.
No 35. 15c¢.: ui. (629)

OYHKIIMOHAJIbHBIN
COCTaB

[ToneBbie Tpan3uctopsl; TOKOCTAOMIM3HUPYIOIIUNA  JIBYXIIOJIIOCHUK;
YacroTo3zanaromumii KoHAeHcaTop; YacToTo3aJar0ny0 HHAYKTUBHOCTb;
[TapazutHslii pe3uctop; JIOMOJIHUTEIBHOE TOKOBOE 3€PKaJIO.

OcobOennoctu

ObecrieunBaeT MOBBIIIEHUE JOOPOTHOCTH PE30HAHCHOW aMILTUTYIHO-
YaCTOTHOM XapakTepUCTUKU IPU HCIOJIb30BAHUU HU3KOJI0OPOTHBIX
IUTaHAPHBIX UHAYKTUBHOCTEH. Co3/1aéT yCII0BUS U1l IOCTPOEHUS Ha €ro
OCHOBE MHOTOKaCKaIHbIX MI0JIOCOBBIX ¢unbTPOB yTeM
HEMOCPEJCTBEHHOr0 (0€3 JOMOJHUTENbHBIX IeNel COTJIacOBaHMs
CTaTUYECKUX YpPOBHEH) IOCIIEIOBATENLHOIO BKJIIOUEHUS HECKOJBKHX
n30uparenpHbIX ycunurenei. Ilpu stom yBennuuBaetcst K03pPUIHeHT
YCWJICHHS TI0 HANPSHKCHWIO Ha 4acToTe KBaswpesoHaHca fy. Co3maHsbl
YCJIOBHUS IS SJICKTPOHHOTO YIPaBIEHUS BEIMYMHAMHU KOd(DPHUIIUEHT
YCHJICHUS IO HANIPSKEHMIO, T0OPOTHOCTH IpH fh=const.

CBUY u36uparenbHbiit
YCUJIMTEINIb HA OCHOBE
IJJTAHAPHOU
UHJYKTUBHOCTHU C
HU3KON JOOPOTHOCTHIO

Brix.

I,=2I,

Bx1 VI VT2 11

AMIUIUTYIHO-
YaCTOTHBIE
xapakrepuctukun NY
IIPU PA3IUIHBIX
3HAYECHMSX
COIIPOTHUBIICHUS
IIapa3uTHOIO
pesucropa R1

Rvar=1Ow, (37.976M,8.8076), Q=97

Rvar=300 Ow, (98MIu,0.60F) Q=38 98

Rvar=100 Ow, (37.98MI,-13.20), Q=7.8

KosdduumenT nepeaain, A5

YacToTa, M,

AMIUIUTYTHO-
YaCTOTHBIE
xapakrepuctuku 1Y
IIPU PA3IUIHBIX
3HA4YECHMSX

ko3¢ dunreHTa
IepeAayu 1o TOKy
TOKOBOTI'O 3€pKajia

Ki=3, (96.632M,311 481m), O=13.3

Ki=2, (97.078M,5.6561), 0=9.87
Ki=L5, (97.526M,-9.0564), 0=8.7

Ki=L, (97.376M,-13.147) Q=78

Ki=0.5, (98.429M,-18.470), Q=7.06

KosbduumenT nepeaaun, A5

30 100 300
YacroTa, My,
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CTa6MJ1M3aTOp HanpAaXxeHuA ¢ manbiM YypOoBHEM LWUYyMOB

O6o3n1auenue - CHO07

[TopsinkoBbIit HOMEp pazpaboTku Ne99

Hanuuue nmatenra

[Tat. 2479007 Poccumiickas ®@enepamuss, MIIK8 GOSF 1/56.
[Ipoxonenko H.H., bBynsaxos I1.C., Byrsipnarun H.B.;

Ne 2012113599/08; 3asBin. 06.04.2012; omy6s. 10.04.2013,

bron. Ne 10. — 13c.: mi. (459)

O YHKIMOHAJIBHBIN Perynupyromuil 31€eMEHT € MHBEPTUPYIOIIMM U HEMHBEPTUPYIOLINM

COCTaB YOPABJISIONIMMHA  BXOJaMU H  BBIXOJIOM; PE3UCTHUBHBIN JETUTEH
HaNpsHKEHUS; JudbdepenunanbHbit YCUJIUTETb CUTHaja
paccornacoBanus; VICTOUHMK OMMOPHOTO HANpsKEHUs; Perynupyrommi
aneMenta; Koppektupyromuii  KoHaeHcaTop; JlOoNMOJHUTENbHBIN
muddepeHnnanbHbINA YCUIIUTENh; Pe3ucTopsl.

OcoOenHoctH ObecrieunBaeT  yMEHBIIEHME  YpPOBHS  BBIXOJHBIX  IIYMOB
crabunuzatopa Hampspbkenuss (CH) mnpu  cpaBHUTENBHO — MajbIxX
3HAYEHHUSIX E€MKOCTH KOPPEKTHPYIOIIMX  KOHJIEHCATOPOB, UTO
no3BoJisiet pasmemarb CH na nomnoxkke CHK.
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% 175
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3aBUCUMOCTD

ko3¢ dunreHTa
nepeaayn myma ot
MCTOYHHKA OTIOPHOTO
HATPSOHKCHHUS K BBIXOTY
CH npu 3HaueHusx
€MKOCTH
KOPPEKTHPYIOIIETO
konnencaropa C(Cy),
M3MEHSIOIIETOCS B
npenenax ot S500nd

L5

n
1

Koadduument mepenaun myma, B/B
fa
9

)
T

C=10u(21.9Hz, 1)

L=4.5u(48.6Hz, 10V [V)
104
73 C=\1n(219kHz, 1)
C=10n(21.9kHz, 1)
. C=100n(2.19kHz, 1)
C=1u(219Hz, 1)

=500p{437kHz, 1)

C=100u{100Hz, 0.0315)

101 102 103 101 103 108 107
Yacrora, '
10 100MKD.
— output noise; V / sqrt(Hz) — input noise; ¥ / sqri¢Hz)
60
out(10.0Hz, 58.4uV {sqrt(Hz))

YacrorHas % in(10.4Hz, 40uV /sqrt(Hz)) - ==~ BXOZHOl myM
3aBUCUMOCTDb 20

BBIXOJTHOT'O U BXOJTHOTO
1ryma (MM HOMEXH)

30

Hlym, MkB/AT 1

BBIXOMHOM IIyM

204 in(100Hz, 1.2 1uV fsqrt{Hz))
IIpru CMKOCTH 10] / I Ajis:(\;i)Tanfrfz))SuV[sqrt(Hz))
KOPPEKTHPYIOLIETO ol e T
out(10kHz, 13.7nV /sqrt(Hz))
KOHJACHCAaTOpa -10] out(1kHz, 32.9nV /sart(Hz)
C(C()):4,5MKCD 'out(L00Hz, 725nV /sqrt(Hz)
-20 T T T T T
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Yacrora, ['y
— pnoise gain
1.
YacroTHas e (10.1Hz, 1L46V/V)
3aBUCHMOCTD ‘g 1253
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I
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IIpu €MKOCTH E s
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o 0~
C(Co):45MKCD 2 llOkHz. 13mV/Vv)
ol 102 103 10 105 106 107
Yacrora, I'1
3aBI/ICI/IMOCTB —gain R=500) —gain R=1000) — gain (R=5000)
— gain (R=10000) — gain (R=20000)
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(b(b 175
nepenaun myma CH ot @
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T 75
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AHanoroBbIN cMecUTenNb ABYX CUrHanoB C BbIXOAHbIM KaCKOO4OM

O6o3Hauenne - AC352

[TopsinkoBbIit HOMep pazpaboTku Nel00

Hanuuue nmatenra

[TaT. 2450352 P®, MIIKS8 G06G 7/12, HO3F 3/45.
[Tpoxonenko H.H., CepebpsikoB A.U., Byrsipnarun H.B.;
Ne 2011115790/09; 3asBn. 20.04.2011; ony6s. 10.05.2012,
bron. Ne 13. — 15c.: mi. (367)

O YHKIMOHAJIBHBIN Bxonnas nepemHoxaromias stueiiky Jxunsoepra; Pe3uctopsl Harpy3ku;
coCTaB JlononHUTENbHBIE  PE3UCTOPBI;  JIBYXIOJIOCHUKM € MajbIM
nudpdepeHIraibHbIM  COMPOTUBIEHUEM TI0 TEPEMEHHOMY  TOKY;
JlononHUTETbHBIE TPaH3UCTOPBHI; JlononHUTENbHBIE
TOKOCTaOWIM3upytone  AByxnoytocHukd; Llemu — ycraHoBieHHs
CTaTHMYECKOT0 PeKUMa.
OcoOenHoctH ObecrieunBaer noBbINIeHHE Kod(dduuuenta mnpeoOpazoBanus Ky
CMECHTEJIsl JUIA €0 OCHOBHBIX f 1 f , f —f, ~ BBIXOJHBIX 'apPMOHHK
IIPY HU3KOBOJIbTHOM ITUTAHUHU.
O +
=0 § f‘] R3 R4 |j
_ RI sz]
fe1 T ™ J" Beix.1 Brrx.2
O e,
T =
AHaIOrOBBIN =" \\i e -2
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Jlorapudmudeckue
aMIUIUTYIHO-
YacTOTHBIE
XapaKTEPUCTUKHU
ko3¢ dunreHTa
YCHJICHUS 110
HanpspkeHuio AC
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3aBUCUMOCTb MOJYJISI
ko3¢ dunreHTa
YCHJICHUS 110
HanpsbkeHuro Ky
CMECHUTEIIS OT TOKa
ynpaneHus (lyar) 1Mo
KaHany «Y»

AudbcpepeHupmanbHbiii koadhcbuLmMeHT yeunenus

20

Ynpasnsiowuii Tok Ivar, MA
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AHanoroBbIN cMecUTenNb ABYX CUrHanoB C BbIXOAHbIM KaCKOO4OM

O6o3nauenne - AC353

ITopsiikoBbIit HOMep pa3zpaboTku NelO1

Hanuuue nmatenra

[Tat. 2450353 Poccuiickas ®enepamusi, MIIK8 G06G 7/12, HO3F
3/45. Tlpoxonenko H.H., bBynsxos I1.C., Byreipinarun H.B.;

Ne 2011114536/08; 3asB1. 13.04.2011; omry6ur. 10.05.2012,

bron. Neo 13. — 14c.: mi. (368)

O YHKIMOHAJIBHBIN Bxonnas nepemHoxkaromas — sdeiika [Dxunpbepra;  BwixonHbie

COCTaB TPaH3UCTOpPBI; BeomoraTenbHbI HCTOYHUK HANPSKEHU; Pe3ucTopsl
Harpy3ku; JlOMOJHUTEIbHBIE PE3UCTOPHI; J[BYXIIOIIOCHUKHA C MajbIM
¢ depeHnrnaIbHbIM COIPOTUBICHUEM IO IEPEMEHHOMY TOKY.

OcoOenHoctu ObecrieunBaeT MoBbIILIeHNE KO3(DPUIIMEHTa YCUIICHHUS] CMECUTEINS IIPU

HU3KOBOJIBTHOM ITUTaHUU.

AHaIOTOBBIA CMECUTEND
JIBYX CUTHAJIOB C
BBIXOJHBIM KaCKOJIOM
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3aBUCUMOCTD MOTYJISI
ko3¢ dunreHTa
YCHJICHUS 110
HanpsbkeHuro Ky
CMECHTENS OT TOKa
yIpaBieHUs 0 KaHaly
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AHanoroBbIN cMecUTenNb ABYX CUrHanosB

O6o3Hauenne - AC456

[TopsinkoBbIit HOMep pazpaboTku Nel(02

Hanuuue nmatenra

[Tat. 2458456 Poccuiickas @eneparust, MITIK8 HO3F 3/45, HO3D 7/00
IIpoxonenko H.H., bBynsaxos I1.C., Byrsipnarun H.B.;

Ne 2011115723/09; 3asB1. 20.04.2011; ony6s. 10.08.2012,

bron. Ne 22, — 12c.: mi. (369)

O YHKIMOHAJIBHBIN Bxonubie  Tpansucropsl;  [IpeoOpazoBaTenb  «HANpsSKEHUE-TOK»;
COCTaB Bxoansle TpaH3ucTOpPBI; JIBYXIOJIIOCHUKM KOJUIEKTOPHOM HAarpys3KH;
Wcrounuku onopHoro toka; Pesncropsl oOpaTHO CBSI3H.
OcobenHoctu ObecrieunBaeT  Maljible  3HAQUYEHHUS  IOCTOSIHHOM  COCTaBJsIOLIEH
BBIXOJJHOTO CHUH(a3HOro HampsbkeHus aHaioroBoro cmecutens (AC)
U,,..~0 ¥ BBICOKYIO CTa0HJIBHOCTb HPH TEMIICPATYPHBIX W HHBIX
BHEIIHUX BO3JCHCTBUSAX, @ TaK)KE€ TEXHOJIOTMYECKHX MOTPEIIHOCTIX
U3rOTOBJIEHUS 2JIeMEHTOB. llpu 3TOM NPOUCXOAUT MOBBIIIEHHE
ko3¢ ¢unuenta ycuneHus (kospdunueHta npeoOpa3oBaHUs BXOJHBIX
curHanoB fx, fy) AC nand OCHOBHBIX TapMOHHMK €ro BBIXOJHOTO
HaIPSDKEHHUSL.
N
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—Ky — Ku_new
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54l 3 prototip -
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4,

OMNEPALUUOHHBbIE YCUITIUTENMN.

AOuddepeHunanbHbIM onepaLMoHHbIA YCUNUTENb C ManbIiM

HanpsaXxXeHnemMm cMmeweHnA Hyns

O6o3Hauenne — OY884

ITopsinikoBbIit HOMep pa3zpaboTku Nel(03

Hanuuue nmatenra

[Tatr. 2421884 Poccuiickas ®enepanusa, MIIK8 H 03 F 3/45.

IIpoxonenko H.H., Cepebpsiko A.U., Haymos M.B.;
Ne 2010111052/09; 3asB1. 23.03.2010; omy6u. 20.06.2011,
bron. Ne 17. — 10c.: m. (288).

O YHKIMOHAJIBHBIN Bxonnoit Tpansucrop; VICTOYHMK HanpspDKEHWS  CMELICHUS,
COCTaB HcroyHuk nuranus.
OcoOenHoctH YcrpolicTBO  0051a1aeT  CYIIECTBEHHBIMU — IPEUMYLIECTBAMHU B

CpaBHCHHU C IIPOTOTHUIIOM II0 BCIUYUHEC CTaTUYCCKOU OIMMOKU

YCUJICHUA CUT'HAJIOB ITOCTOAHHOI'O TOKA.
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KackoaHbin ancpdepeHumnanbHbIN onepauuoHHbIN YCUNUTESb C

MarbIM HanpsKeHUeM CMeLLeHUs1 HYNA U NOBbIWEHHbIM
Ko3adhpmumeHTOM ycuneHus

O6o3nauenue — J[Y242

[TopsinkoBbIit HOMep pazpaboTku Nel(04

Hanuuue nmatenra

I1ar.

2426221
[Ipoxonenko H.H., Cepebpsiko A.U., bynskos I1.C.;

Ne 2010116764/09; 3as81. 27.04.2010; ory6u1. 10.08.2011,
bron. Ne 22, — 10c.: mi. (295).

Poccuiickas ®epepanus,

MIIK8 HO3F 3/45.

QO yYHKIMOHAJIBHBIN Bxonno#t mauddepennmanbublii  Kackal; BbpIXogHOW TpaH3UCTOP;
COCTaB Illuna ncrounuka nuranus; Llens cMeleHns NoTeHINAIOB.
OcobOennoctn YCTpoRCTBO MOKET MMETh TaK Ha3bIBaeMbIil Rale-to-raie Beixox 12
b
YTO BEChMa MEPCHEKTUBHO JJISI MUKPOCXEM C MAJIBIM HAIPSKEHHUEM
ATAHUS.
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AOuddhepeHumanbHbIM onepaLMoHHbIA YCUNUTENb C ManbIiM

HanpsaxeHnem nutaHusA

O6o3naueHne — JIY665

ITopsiikoBbIil HOMep pazpaboTku Nel(5

Hanuuue nmatenra

[Tat. 2432665 Poccuiickas Denepanus, MIIK8 HO3F 3/34, 3/45.
[Ipoxonenko H.H., Cepebpsikos A.U., byasxos I1.C.;

Ne 2010142375/09; 3asB1. 15.10.2010; omy6u1. 27.10.2011,

bron. Ne 30. — 10c.: mi. (316).

OYHKIIMOHAJIbHbBIN
COCTaB

Bxonansie Tpansuctopsl; Mctounnk nuranus; Komiekrop.

Ocobennoctu

Y CTpOoUCTBO IPU HU3KOOMHBIX PE3UCTOPAX KOJJIEKTOPHOM Harpy3ku
5 u 7 peanusyrorcsi Oosiee BBICOKME 3HAaYeHHMsS KOAPPHUIMEHTA
YCUJICHMS IO HAPSKEHHUIO.
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AOuddhepeHumanbHbIM onepaLMoHHbIA YCUNUTENb C ManbIiM
HanpsiXXeHneM NUTaHuA

0O603HaueHue — Y666 [TopsiikoBbIi HOMep pazpaboTku Nel06

Hannuune narenra [Tat. 2432666 Poccuiickas Denepanus, MIIK8 HO3F 3/34, 3/45.
[Tpoxonenko H.H., CepebpsixoB A.U., byasxos I1.C.;
No 2010142553/09; 3asBn. 18.10.2010; omy6m. 27.10.2011,
bron. No 20. — 9c.: un. (318).

OyHKUMOHANBHBIN cocTaB  BxonHoil Tpan3uctop; Mcrounuk nuranus; Komnekrop; bydephsiii
YCHJIUTENb.

OcobenHoctu YCTpoHCTBO MPU HU3KOOMHBIX PE3UCTOPAX KOJIEKTOPHOM HArpy3KH
5 u 7 peamusyrorcsi Oosiee BBICOKME 3HAa4YeHHsS KOAPPHUIMEHTA
YCUJICHUA 110 HAITPSXKCHUIO.
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AOuddhepeHunanbHbIM onepauLMoHHbIA YCUNUTENb C ManbIM

HanpsaxeHnem nutaHusA

O6o3nauyenue — JIV667

[TopsiikoBbIi HOMep pazpaboTku Nel(07

Hanuuue nmatenra

[Tat. 2432667 Poccuiickas Denepanust, MIIK8 HO3F 3/34, 3/45.
[Ipoxonenko H.H., bynsaxos I1.C., Haymos M.B.;

2010143382/09; 3assi. 22.10.2010; omy6a. 27.10.2011,

bron. Ne 10. — 14c.: . (317).

O yHKIMOHAIBHBIN Bxonno#t nuddepenumnanbupiii kackan; bypepHbli 3MHUTTEpHBIN
COCTaB noBTopuTtelnb; Mctounuk nuranus; Coraacyronuil TpaH3uCTop.
OcoOenHoctH 3asBisiemasl cxeMa 0COOEHHO NEepCIEeKTUBHA JJIsl UCIOJIb30BAaHUS B

MUKpo3JieKTpoHHbIX ~ CBY  ycrpoiicTBax, peanusyeMbIX IO
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6
4 o +
N —
PR
9 s
™~ ! !
P : : O Brix.
| |
2 3 | |
| |
-1 —S -t =T —— 1 —=" : :
| | I I
| | O | |
BX.(+)1 : : Bx. 2: :
b || ey
l 14 | ! 16 |
| | | |
| O
I | I I
| | | |
- 1 | | |
| |
A4 | P |
S~ 4
10 Kiiz10=-1
82
11 NJ)_F En © -

— Kv_new — Kv_prot

55

504

e

(10MTy, 49.34B)

.

-3aB6(133Mrw, 46.3aB)

454 e
™
o
10 T
"‘b
354 . Sl
poToTun -

- 304 ‘"x\
[~=] -
E ,s] ———  HoBaficxeMa oL
2 N

204 \\\

154 AN

(10MTy, 10.34B) =
104
5.0
o] -30B5(2.49My, 7.346)
-5.0 | |
107 108 109

[317.56MHz | 41.02dB freq (Hz)

178



AnddepeHumanbHbIN onepauuoHHbIN yCunuTesnb ¢ napadasHbiM
BbIXO4OM

O6o3naueHne — JIY668
Hannuwne matenra

ITopsiikoBbIi HOMep pazpaboTku Nel(08
[Tat. 2432668 Poccuiickas Denepanust, MIIK8 HO3F 3/34, 3/45.
[Tpoxonenko H.H., bynsaxos I1.C., bennua C.C.;

Ne 2010144112/09; 3asBn. 27.10.2010; omy6m. 27.10.2011,
bron. Ne 20. — 8c.: un. (321).

O yHKIMOHAIBHBIN Bxonanoii Tpan3uctop; Mcrounnk nuranus; TokoBoe 3epKaio.
cOCTaB
OcoOenHoctH YCTpoHCTBO HMMEET NOBBIIIEHHBIH KOAPQOUIUEHT YCUJICHHUS IO
HAIpsOKCHUIO U MabIi HyneBOﬁ YPOBCHBb BLIXOAHOTI'O CI/IH(l)aSHOFO
CHUTHAaJa.
irs 11
4 4
24
u242‘u23‘{ j
Brx.2
6
=
Bx.1
S
[u
8
r
9
—Ky  —kv_res
-(10MHz, N -
*<~(3.08GHz, 26.2dB)
25 S
— Cxema 6e3 KomreHcalH Rk \‘\
20 hY
- Cxema ¢ KomrieHcalHei Rk \\‘
E 15 ‘\‘
Z \
10 (10MHz, 9.61dB) \\\
‘\
‘\
5.0 Y
(4.54GHz, 6.61dB) !
'
1
0. | | | kY
107 108 109 1010 1011
977.24MHz | 28.8dB freq (Hz)
—vil —vi2
w—
s , i ™
1504 ’.rl “\‘ ’, Uinp=6mV \\\\
100 n" \ (74.4ns, 190mY) Finp= 10MA “‘
E 50.04 ," \‘\
2 (0.05, 6.96mV) R-1K i
E 07..: i
%—50.0—
- El
~100] %
-150]
-2 | | ; ; ;
0 250 50.0 75.0 100 125 150
63.982ns [ -164.23mV time (ns)

179



MpeunsnoHHbIN anddepeHuanbHbIA onepaLuoHHbIN YyeunuTenb

O6o03nauenue — J{Y523

[TopsinikoBbIit HOMep pazpaboTku Nel(09

Hanuuue nmatenra

I1ar.

2433523 Poccuiickas Deneparus,

[Ipoxonenko H.H., I'pumikxos B.H., Conoaxo M.B.;
Ne 2010119727/09; 3asB1. 17.05.2010; omry6s. 10.11.2011,
bron. Ne 31. — 9c.: . (309).

MIIK8 HO3F 3/45.

O yYHKIMOHAJIBHBIN Bxonanoii Tpansuctop; Mcrounuk onoproro toka; lllnHa ncrounuka
COCTaB NATaHus; BeromorarenbHbIN TpaH3ucTop; TOKOBOE 3epKallo.
OcoOenHoctu 3asBisieMO€ YCTPOWCTBO MMEET CYLIECTBEHHBIE MPEUMYILECTBA IO
CPaBHEHHUIO C MPOTOTUIIOM.
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MpeunsnoHHbIN anddepeHuanbHbIA onepaLMoHHbIN yCuUnuTesnb

O603Hauenue — JIY293 | [lopsinkoBbiit HOMep pazpaboTku Nel10

Hannuwne narenra [Tat. 2435293 Poccuiickas Denepanus, MIIK8 HO3F 3/34, 3/45.
[Ipoxonenko H.H., Cepebpsikos A.U., bynskos I1.C.;
Ne 2010142334/08; 3asB1. 15.10.2010; ony6a. 27.11.2011,
bron. Ne 33. — 10c.: mi. (320).

O YHKIMOHAJIBHBIN Bxonanoii Tpansuctop; Mcrounuk onoproro toka; lllnHa ncrounuka
COCTaB NATaHus; BermomorarenbHbIN TpaH3ucTop; TOKOBOE 3epKallo.
OcoOenHoctu 3asBiIsieMO€e yCTPOUCTBO UMEET CYLIECTBEHHBIE IPEUMYIIECTBA 110
CPaBHEHUIO C MPOTOTHUIIOM.
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AnddepeHumanbHbIN onepauuoHHbIN yCunuTesnb ¢ napadasHbiM

BbIXO0A4AOM

O6o3nauenue — J[Y226

[TopsiikoBbIi HOMep pazpaboTku Nelll

Hanuuue nmatenra

[Tat. 2436226 Poccuiickas Denepanus, MIIK8 HO3F 3/34, 3/45.
[Tpoxonenko H.H., bennu C.C., bynskos I1.C.; Ne 2010146242/08;
3asBir. 12.11.2010; omy6a. 10.12.2011, Bron. Ne 34, — 8c.: mi. (325).

O YHKIMOHAIBHBIN Bxonnoit nuddepenumanpubiii kackan; lllnHa nctouHnka nuTaHus;
COCTaB BbIX01HOM TpaH3HUCTOP.
OcoOenHoctu asBisieMbld  nuddepeHMaNbHbI  ONEPALUOHHBIA  YCHUIIUTENh
HMMEET HYJIEBOM YPOBEHb BbIXOJHOTO CUH()A3HOTO HAIIPSKEHHUSL.
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AnddepeHumanbHbIN onepauuoHHbIN yCunuTesnb ¢ napadasHbiM
BbIXO4OM

O603nauenue — JIY778 | [lopsinkoBbiit HOMep pazpaboTku Nell2

Hannuune natenra ITatr. 2439778 Poccuiickas ®Deneparnusi, MIIK8 HO3F 3/45.
[Tpoxonenko H.H., bennu C.C., bymskos I1.C.; Ne 2010145649/08;
3asiir. 09.11.2010; omry6. 10.01.2012, Brom. Ne 1. — 14c.: mi. (328).

O yHKIMOHAIBHBIN Bxonnot  nuddepenuunanbupiii  kackan;  TOKOBBI  BBIXOJ;
COCTaB VcTounrka nutanus; OMutTepHas 1ens; Kosekrop.
OcoOenHoctu 3asBisieMoe  ycTpocTBO  auddepeHInanbHbld  ONepaluOHHbII
YCUJIUTENb HMEET HYJIEBOW YypPOBEHb BBIXOJHOTO CHH(pA3HOTO
HaIPSDKEHUSL.
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AnddepeHumanbHbIN onepauuoHHbIN yCunuTesnb ¢ napadasHbiM

BbIXO0A4AOM

O6o3nauenue — J[Y781

ITopsiikoBbIil HOMep pa3zpaboTku Nell3

Hanuuue nmatenra

ITatr. 2439781 Poccuiickas ®enepamus, MIIKS HO3F 3/45.

[Tpoxonenko H.H., benuu C.C., bymsxos I1.C.;

Ne 2011101721/08; 3asBn. 18.01.2011; ony6a. 10.01.2012,

bron. Ne 1. — 10c.: . (329).

O YHKIIMOHAJIbHbBIN
COCTaB

Bxonanoii tpansuctop; lllnna mcrouynuka nuranus; Kosnekrop.

OcobOennoctn

YerpoiicTBo nuddepeHnrnanbHbIi YCHIUTEIb UMEET CYIIECTBEHHBIE

MNpEeMyHICCTBAa B CPABHCHUHN C IPOTOTUIIOM.
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AnddepeHumanbHbIN onepauuoHHbIN yCunuTesnb ¢ napadasHbiM

BbIXO0A4AOM

O6o3nauenue — JIY315

[TopsiikoBbIi HOMep pazpaboTku Nel 14

Hanuuue nmatenra

ITatr. 2441315 Poccuiickas Deneparus, MIIK8 HO3F 3/45.
[Tpoxonenko H.H., CepebpsixoB A.U., benuu C.C.;

Ne 2011101715/09; 3asBn. 18.01.2011; omy6m. 27.01.2012,

bron. No 3. — 11c.: un. (346).

OYHKIIMOHAJIbHbBIN
COCTaB

Bxoanoit quddepennmansubiii kackaa; TokoBbii Bexo1; McTouHnk
MMUTAHUA.

Ocobennoctu

Y CTpOUCTBO B CPaBHEHUU C IPOTOTUIIOM, PACHIUPSETCSI MUHUMYM B
2--3 paza.
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OnepaunoHHbIN yCUNUTENb C HU3KOOMHOMN Harpy3Kou

O603nauenue — 0OVY114 | [lopsakosiit HOMep pazpaboTku Nel15

Hannuune natenra [Tatr. 2444114 Poccuiickas ®eneparmus, MIIKS HO3F 3/26.
[Tpoxonenko H.H., Cepebpsaxos A.U., bynsaxos I1.C.;
Ne 2011109229/08; 3asB1. 11.03.2011; ony6a. 27.02.2012,
bron. Ne 6. — 7c.: mi. (360).

O YHKIMOHAJIBHBIN Bxonno#t  koMmemMeHTapHbBIM AU QepeHunanbHbli  KacKa;
COCTaB TokoBblil BBIX0J; TokoBoe 3epkaiio; [1IlnHa HCTOYHMKA MUTAHUS.
OcoOenHoctu VY CTpoHCTBO UMEET CYIIECTBEHHbIE TPEUMYILECTBA B CPAaBHEHHH C
IIPOTOTUIIOM.
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OnepaunoHHbIN YCUNUTENDb C LieNbio KOppeKuun koadduumeHTa

yCcuneHwus

O603HaueHue — 0VY348 | [lopsakobiit HOMep pazpaboTku Nel16

Hanuuue nmatenra

[Tat. 2459348 Poccuiickas ®enepamus, MIIKS HO3F 3/45.
[Tpoxonenko H.H., Cepebpsaxos A.U., [Taxomos 1.B.;

Ne 2011120204/08; 3asB1. 19.05.2011; ony6a. 20.08.2012,

bron. Ne 23. — 8c.: . (370).

O YHKIMOHAJIBHBIN Bxonno#t muddepenunanbHplii Kackan;, OMmurrepHas uens; luna
COCTaB VMCTOYHMKA NMUTAaHUs; TOKOBOE 3epKao.
OcoOenHoctu YcrpoiicTBO  0051a1a€T  CYIIECTBEHHBIMU — MPEUMYLIECTBAMHU B
CPABHEHHUH C IPOTOTHUIIOM.
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AnddepeHumanbHbIN onepauuoHHbIN YCUNNUTESb C
HECMMMETPUYHbIM BbIXOAOM MO BeNMMYMHE TOKa Harpy3Kku

O6o3nauenue — J[Y118

[TopsinikoBbIit HOMep pazpaboTku Nell7

Hanuuue nmatenra

[Tatr. 2444118 Poccuiickas ®eneparus, MIIK8 HO3F 3/45.
[Tpoxonenko H.H., CepebpsixoB A.U., benuu C.C.;

Ne 2011100535/08; 3asBn. 11.01.2011; omy6m. 27.02.2012,

bron. Ne 6. — 9c.: mi. (339).

O YHKIIMOHAJIbHbBIN
COCTaB

Bxonno#t Ttpansucrop; Omurrep; Wcrounuk mnurtanus; TokoBoe
3€pKao.

OcobOennoctu

YcrpolicTBO MMeeT 0osiee BBICOKOE IETIEBOE YCUJIEHHME U, Kak
CJIEJICTBUE, 00JIE€ BBICOKYIO CTA0MIIBHOCTD BBIXOJHOIO HAMPSKEHUS
npu paboTe ONepallMOHHBIA YCUIUTENb B peXUME cTaOuiau3aTopa
HAITPsOKCHUA.

4() KoKl <>

110

HoBas cxema
100

MpoToTnn
920.0

|

nb
3
o

~
o
o

-]
o
°

@
o
(=]

IN
o
o

w
o
(=]

KoathhnumMeHT yeuneHums,

N
o
o

10.0 B

0.0

100 101

102 103 104 105 106 107 108 109 1010
YactoTa, Ny

188



Mpeun3noHHbIN onepaunoHHbIN ycunuTenb

O6o3nauenne — OVY119

ITopsiikoBbIi HOMep pazpaboTku Nel18

Hanuuue nmatenra

[Tat. 2444119 Poccuiickas @enepamus, MITK8 HO3F 3/45.
[Tpoxonenko H.H., bennu C.C., CepebpsikoB A.I.;
Ne 2011109231/08; 3asB1. 11.03.2011; omy6u. 27.02.2012,
bron. Ne 6. — 8c.: mi. (358).

O yHKIMOHAIBHBIN Bxonno#t nuddepennmanbubliii kackas; [llnHa ncrouHrnka nuraHus.
COCTaB
OcoOenHoctu YcrpolicTBO  0071a1a€T  CYIIECTBEHHBIMU — MPEUMYIIECTBAMU B

CPaBHEHMHM C TMPOTOTHIIOM IO BEJIUYUHE CTATHUYECKOW OLIMOKH
YCUJIEHHUS] CUTHAJIOB ITOCTOSIHHOTO TOKAa U MOXKET HMCIOJIb30BaThCS B
kauecTBe [P-mMoynel npen3anoHHbIX HHTEP(EICOB.
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AnddepeHumanbHbIN onepauuoHHbIN yCunuTesnb ¢ napadasHbiM

BbIXO04AOM

O6o3nauenue — JIV554

[TopsiikoBbIi HOMep pazpaboTku Nel19

Hanuuue nmatenra

[Tat. 2446554 Poccuiickas ®enepanus, MIIK8 HO3F 3/34, 3/45.

[Tpoxonenko H.H., Cepebpsxos A.U., beauu C.C;
Ne 2010146368/08; 3asB1. 13.11.2010; omy6u. 27.03.2012,
bron. Ne 9. — 10c.: un. (322).

O YHKIIMOHAJIbHbBIN
COCTaB

Bxoanoit nuddepennmanpapii kackan, IMuTTep 1enu; Mcrounuk
UTaHus; [OKOBOE 3€pKajlo.

OcobOennoctu

YCTpPOUCTBO MMEET CYIIECTBEHHBIE NPEUMYILECTBA B CPABHEHUU C

IIPOTOTUIIOM.
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AnddepeHumanbHbIN onepauuoHHbIN yCUnuTesb

O6o3nauenue — JIY555

[TopsiikoBbIi HOMep pazpaboTku Nel20

Hanuuue nmatenra

[TaT. 2446555 Poccuiickas ®enepauus,
[Ipoxonenko H.H., Cepebpsikos A.U., byasxos I1.C.;

Ne 2010118638/08; 3asB:1. 07.05.2010; omy6u1. 27.03.2012,

bron. Ne 9. — 9c.: mi. (294).

MIIK8 HO3F 3/45.

O yHKIMOHAIBHBIN Bxonno#t Ttpansucrop; Omurrep; Hcrounuk mnurtanus; TokoBoe
COCTaB 3epkaino; BeixogHnol tpansuctop; Komekrop.
OcoOenHoctu VY CTpoHCTBO UMEET CYIIECTBEHHbIE TPEUMYILECTBA B CPAaBHEHUH C
IIPOTOTUIIOM.
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AnddepeHumanbHbIN onepauuoHHbIN yCunuTesnb ¢ napadasHbiM

BbIXO04AOM

O6o3nauenue — JIV556

ITopsiikoBbIit HOMep pa3zpaboTku Nel21

Hanuuue nmatenra

[Tat. 2446556 Poccuiickas ®enepanus, MIIK8 HO3F 3/34, 3/45.
[Tpoxonenko H.H., CepebpsixoB A.U., bymsxos I1.C.;

No 2010142519/08; 3asBn. 18.10.2010; omy6m. 27.03.2012,

bron. Ne 9. — 8c.: mi. (319).

OYHKIIMOHAJIbHBIN
COCTaB

Bxonnoii tpansucrop; Mcrounuk nutanus; Komiekrop; McTouHuk
IMUTAHUS.

OcobOennoctn

YCTpOUCTBO HMMEET CYHIECTBEHHBIE ITPEUMYILECTBA B CPABHEHHHU C
IIPOTOTUIIOM.
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AnddepeHumanbHbIN onepauuoHHbIN yCUnuTesb

c napada3HbIM BbIXO40M

O6o3nauenue — JIV464

[TopsiikoBbIi HOMep pazpaboTku Nel22

Hanuuue nmatenra

[Tat. 2449464 Poccuiickas Deneparusi, MIIK8 HO3F 3/34, 3/45.
[Tpoxonenko H.H., CepebpsixoB A.U., benuu C.C.;

Ne 2011109221/08; 3asBn. 11.03.2011; omy6m. 27.04.2012,

bron. Ne 12. — 11c.: mn. (3196).

O yHKIMOHAJIBHBIN Bxonno#t tpansuctop; Owmwurrep; llluHa wHCTOYHMKA MUTaHUS;
COCTaB ToxoBoe 3epkaio.
OcoOenHoctH YCTpoHCTBO HMMEET CYIIECTBEHHbIE IPEUMYILECTBA B CPAaBHEHUU C
IIPOTOTHIIOM.
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Mpeun3noHHbIN onepaunoHHbIN ycunuTenb

O603HaueHue — OY465 | [lopsiakoBbiit HOMep pa3paboTku Nel23

Hannuwne narenra [Tat. 2449465 Poccuiickas ®enepanus, MITK8 HO3F 3/34, 3/45.
[Tpoxonenko H.H., bynsaxos I1.C., CunpHOB A.A.;
No 2011111248/08; 3asBan. 24.03.2011; omy6m. 27.04.2012,
bron. No 12. — 11c.: mi. (361).

O yHKIMOHAJIBHBIN Bxonnoit  koMmiemeHTapHbBI AU QepeHunanbHbli  KacKal;

COCTaB Beixonnoi Tpansucrop; Kosekrop; Bbydepnspiii  ycunurens;
Wcrounnk nurtanus; [lluHa uctouyHnka nuTaHus.

OcoOenHoctH YcrpoiictBo  0o0nanaeT CyLIECTBEHHBIMM IIPEUMYIIECTBAMHU B

CpaBHCHHH C IIPOTOTHUIIOM II0 BCIUYHUHEC CTaTUYCCKOU OMMOKU
YCUJIICHUA CUT'HAJIOB ITOCTOAHHOI'O TOKA.
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Mpeun3noHHbIN onepaunoHHbIN ycunuTenb

O6o3Hauenne — OY466

[TopsinikoBbIit HOMep pazpaboTku Nel24

Hanuuue nmatenra

[Tat. 2449466 Poccuiickas ®eneparus, MIIK8 HO3F 3/45.

[Tpoxonenko H.H., bennu C.C., CepebpsikoB A.1.;
Ne 2011111677/08; 3asBmn. 28.03.2011; omy6m. 27.04.2012,

bron. No 12. — 11c.: mi. (363).

O yYHKIMOHAJIBHBIN Bxonno#t nuddepennmanpupiii kackan; [lluna nuranus; OMurrep;
COCTaB bybepublil ycuauTens.
OcoOenHoctu YcrpoiictBo  00janaeT CyLIECTBEHHBIMH IPEUMYILIECTBAaMU B

CPaBHEHMHM C TPOTOTHIIOM IO BEJIUYUHE CTATHUYECKOW OLIMOKH
YCUJIEHHUS] CUTHAJIOB ITOCTOSIHHOTO TOKAa M MOXKET HMCIOJIb30BaThCS B
kauecTBe [P-mMoynel npenn3snoHHbIX HHTEP(EICOB.
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Mpeun3noHHbIN onepaunoHHbIN ycunuTenb

O6o3nauenue — J[Y424

ITopsiikoBbIi HOMep pazpaboTku Nel25

Hanuuue nmatenra

[Tat. 2450424 Poccuiickas Denepanus, MITK8 HO3F 3/34, 3/45.

[Tpoxonenko H.H., benuu C.C., bymsxos I1.C.;
Ne 2011110175/08; 3asBn. 17.03.2011; omy6a. 10.05.2012,
bron. No 13. — 10c.: m. (221).

O YHKIIMOHAJIbHbBIN
COCTaB

BxogHoil  KOMIUIEMEHTapHBIN
TokoBoe 3epkano; IlluHa

YCUIIUTCIIb.

¢ depeHInaIbHbIHN
UCTOYHMKA mnuTaHus; bydepuslit

KacKaj,

OcobOennoctu

YcrpoiictBo  0o0nanaeT CyLIECTBEHHBIMM IPEUMYILIECTBAaMU B
CpaBHCHHH C IIPOTOTHUIIOM II0 BCIUYHUHEC CTATUYECKONH OIIMOKH

YCUJIICHUA CUT'HAJIOB ITOCTOAHHOI'O TOKA.
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Mpeun3noHHbIN onepaunoHHbIN ycunuTenb

O6o3Hauenne — OY425

[TopsinikoBbIit HOMep pazpaboTku Nel26

Hanuuue nmatenra

[Tat. 2450425 Poccuniickass ®eneparus, MIIK8 HO3F 3/45.
[Tpoxonenko H.H., Cepebpsaxos A.U., beanu C.C.;

No 2011114440/08; 3asBn. 13.04.2011; omy6a. 10.05.2012,

bron. Ne 13. —9c.: un. (366).

O YHKIMOHAJIBHBIN Bxonno#t muddepeHunanbHplii kKackan;, OMmurrepHas uens; luna
COCTaB UCTOYHMKA nuTaHus; TokoBOE 3epKajlo.
OcoOenHoctu YcrpoiicTBo 0051a1a€T CyHIECTBEHHBIMU ITPEUMYIIIECTBAMU B

CPaBHEHMH C IPOTOTHUIIOM I10 BEIMUMUHE CTATUYECKOU OMNOKU
YCUJIEHUSI CUTHAJIOB MIOCTOSIHHOTO TOKa U KOA()(DULIMEHTY yCUJIEHUS
110 HAIPSDKEHUIO NTPU HU3KOOMHBIX Harpy3Kax.
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Mpeun3noHHbIN onepaunoHHbIN ycunuTenb

O6o3nauenue — JIV757

[TopsiikoBbIi HOMep pazpaboTku Nel27

Hanuuue nmatenra

[Tatr. 2455757 Poccuiickas ®enepamus, MIIKS HO3F 3/34.
[Tpoxonenko H.H., CepebpsixoB A.U., benuu C.C.;

Ne 2011109265/09; 3asBn. 11.03.2011; omy6m. 10.07.2012,

bron. Ne 19. — 8c.: mi. (203).

O yHKIMOHAJIBHBIN Bxonnoit  koMmemeHTapHbIi AU QepeHnanbHbId  KacKaj;

COCTaB TokoBoe 3epkano; Illuna wucrounuka mnutanus; bydepHsiii
YCUJINTENb; DMUTTEP.

OcoOenHoctH YcrpoiicTBO  0051a1aeT  CYIIECTBEHHBIMU — IPEUMYLIECTBAMHU B

CpaBHCHHH C IIPOTOTHUIIOM II0 BCIUYHUHEC CTaTUYCCKOU OMMOKU
YCUJIICHUA CUT'HAJIOB ITOCTOAHHOI'O TOKA.
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KackoaHbIn onepauuoHHbIN yCUNUTENb

O6o3nauenne — OY758

ITopsiikoBbIit HOMep pa3zpaboTku Nel28

Hanuuue nmatenra

[Tatr. 2455758 Poccuiickas ®enepanus, MIIKS HO3F 3/45.
[Tpoxonenko H.H., CepebpsixoB A.U., benuu C.C.;
No 2011112746/09; 3asBn. 01.04.2011; omy6. 10.07.2012,

bron. Ne 19. — 7c.: un. (365).

O YHKIIMOHAJIbHbBIN
COCTaB

Bxoanoit auddepennmansubiii kackaa; OOmas 3MuUTTEpHas 1ETb;
luna ucrtouHuka nuTaHus; BeixogHoil Tpansucrop; bydephsiii
ycuiIuTelb; TOKOBOE 3epKalo.

OcobOennoctu

YcerpoiictBo  oOmamaer

CpaBHCHHHU C ITPOTOTUITIOM.

CYIICCTBCHHBIMU IMPCHUMYIICCTBAMU
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AOuddepeHunanbHbIM onepaLMoHHbIA YCUNUTENb C ManbIiM
Hanps>XeHneM cMeLLeHUs1 Hyns

O603HaueHue — 1Y 642 [TopsiikoBbIi HOMep pazpaboTku Nel29

Hanuune narenra [Tat. 2411642 Poccuiickas @enepamus, MITIK8 H 03 F 3/45.
[Tpoxonenko H.H., JIsmos M.B., Mopo3zos C.A.;
Ne 2009132243/09; 3asBm. 26.08.2009; omy6sn. 10.02.2011,
bron. Ne 4. — 10c.: un. (225).

QDYHKIMOHAIBHBIN COCTaB Bxonnoit nuddepennmanbubiii kacka, TOKOBBIN BBIXO/I.

OcobGenHoctu YCTpOMCTBO yMEHBIIAETCS CUCTEMATHYECKas COCTaBIISIOIIAs
Ucw, OOyCHOBIIEHHas KOHEYHON BEJIMYMHOW [3 TpaH3HCTOPOB
CXeMbl M HUX paJMalMOHHOW (MIM  TeMIepaTypHOM)
3aBHCHUMOCTBIO M 00JIaJJaeT CYIIECTBEHHBIMHU PEUMYIIECTBAMHU
B CPaBHEHUH C MIPOTOTHUIIOM TI0 BEIMYMHE CTATUIECKON OIIHOKH
YCHUJICHHSI CUTHAJIOB TIOCTOSIHHOTO TOKA.
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Mpeun3noHHbIN onepaunoHHbIN ycunuTenb

O6o3nauenue — ]IV 643

[TopsinkoBbIit HOMep pazpaboTku Nel30

Hanuuue nmatenra

[Tat. 2411643 Poccuiickas @enepannsi, MIIKS H 03 F 3/45, 3/26.
[Tpoxonenko H.H., Cepebpsxo A.U., CunsHoB A.A.;
Ne 2009130263/09; 3asBn. 06.08.2009; omy6s. 10.02.2011,

bron. Ne 4. — 11c.: un. (201).

@ yYHKIMOHAJIBHBIN Bxonnoit nuddepennmanbubiil kackan; BxoaHoit Tpan3ucTop;
COCTaB Bbydepublit kackas;
OcoOenHoctu YcTpolicTBO XapakTepu3yercs 0ojiee BBICOKMMHU KaueCTBEHHBIMU
MIOKa3aTessiMu.
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KackoaHbin ancpdepeHumnanbHbIN onepaBuoHHbIN YCUNUTESb C
ManbIM HanpsikeHneM cMeLLeHUs Hyns

O6o3nauenue — J[Y528

[TopsiikoBbIi HOMep pazpadboTku Nel31

Hanuuue nmatenra

[Tat. 2412528 Poccuiickas @enepamus, MITIK8 H 03 F 3/45.
[Tpoxonenko H.H., Kones /[.H., Bynsakos I1.C.; Ne 2009130696/09;
3asir. 11.08.2009; omy6a. 20.02.2011, Bron. Ne 5. — 13c.: mi. (207).

OYHKIIMOHAJIbHbBIN
COCTaB

Bxoanoit mapannenbHo-0anaHCHBIN Kackad; TOKOBBIM BBIXOT;
BrixonHol Tpan3uctop; BeixoaHoit OyepHbIN yCUITUTEINb.

OcobOennoctu

YcerpoiictBo  oOmamaer

CYIICCTBCHHBIMU  IMPECUMYIICCTBAMU B
CpaBHCHHH C IIPOTOTHUIIOM II0 BCIUYUHEC CTATUYECKONH OIIMOKH
YCUJIICHUA CUT'HAJIOB ITOCTOAHHOI'O TOKA.
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AudepeHumnanbHbIN OnepaunoHHbIN yCUnurtersnb

O6o3nauenue — J[Y531

[TopsiikoBbIit HOMep pazpaboTku Nel32

Hanuuue nmatenra

[Tat. 2412531 Poccumiickas @enepamus, MITIK8 H 03 F 3/45.
[Tpoxonenko H.H., Cropoxenko A.C., CunpHOB A.A.;

Ne 2009132261/09; 3asB. 26.08.2009; omy6s. 20.02.2011,
bron. Ne 5. —9c.: mn. (214).

O yHKIMOHAJIBHBIN Bxonnot nuddepennupoBannbiii  kackan; TOKOBBI  BBIXOJ;
COCTaB Beixonnou TPaH3HUCTOD; TokoBoe 3epKaJIo; Bxonnoit
g depeHnranbHoro kackaaa; MHBepTUpyOui yCHIUTENb TOKA.
OcobGenHoctu YceTpolcTBO yMeHbIIAETCsl cucTeMarudeckas cocrasisitomas Uey,
00ycllOBJI€HHAs] KOHEYHOM BENWYMHONW [3 TpPaH3UCTOPOB U €ro
paguanMoHHON (WM TEeMIIepaTypHOH) 3aBHUCHMOCTHIO W 00JaaaeT
CYLIECTBEHHBIMU IIPEUMYILECTBAMU B CPAaBHEHUU C IPOTOTUIIOM 1O
BEJIMYMHE CTAaTUYECKON OIIMOKU YCUJICHUS! CUTHAJIOB MOCTOSIHHOTO
TOKa.
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AudepeHumnanbHbIN OnepaunMoHHbIN YCUNUTesb

O6o3nauenue — J[Y532

ITopsinikoBbIit HOMep pa3zpaboTku Nel33

Hanuuue nmatenra

[Tat. 2412532 Poccuniickas @enepamus, MITIK8 H 03 F 3/45.
[Tpoxonenko H.H., Kones /I.H., Mopo3os C.A.;

Ne 2009132426/09; 3asBn. 27.08.2009; omy6a. 20.02.2011,
bron. Ne 5. — 12c¢.: un. (230a).

O YHKIMOHAJIBHBIN Bxonnot  nuddepenumanbubiii  kackan;  TOKOBBI  BBIXOJ;
COCTaB Brixonnoii Tpansuctop; bydepuslit ycunutens.
OcoOenHoctu YCTpoHCTBO  NpU  BBIIOJHEHUH  YCIOBHS YMEHbILAETCS

cuctemaruueckass coctapistomas Ug,, 00ycIoBICHHAs KOHEYHOU
BEJIMYMHONM [} TpPaH3UCTOPOB U €ro paJudaluoHHOW  (Wiau
TEMIIEPAaTYpPHOM) 3aBUCHUMOCTBIO W 0OJIaJaeT CyIEeCTBEHHBIMHU
MPEUMYIIIECTBAMU B CPAaBHCHHUU C TMPOTOTUIIOM TIO BEIUYHHE
CTATUYECKOM OMMOKH YCHIJICHHS] CUTHAJIOB ITOCTOSIHHOTO TOKA.

Iolsp | b IoTsp 2lsn

TAVAR [RGURE b Tolsylon

30 b} 12 2

10

O+

4\/«|4» «7K5

| 215
é IO'Iﬁ.p'ZIﬁ.n v 6n % IO'IG_p'ZIG_n

P —

% L To-Tsp
Isp

05

01 Hosancxema )‘Z

05

\t=20'C, u=-8.6833mkB

Hanpssxenune, mB

t=20'C, u=-1.1597mB

E20Cu=11507uE

-1.5

ripoTo™E

-40 -30

-20 -10 0 10 20 30 40 50 60 70 80
Temnepatypa, 'C

204



AudepeHumnanbHbIN OnepaunoHHbIN YyCUNUTesb

O603nauenue — JIY533 | [lopsinkoBbiit HOMep pazpaboTku Nel34

Hanuune narenra ITat. 2412533 Poccuiickas @eneparust, MITIK8 H 03 F 3/45.
[Tpoxonenko H.H., Cepebpsaxos A.U., [{pioun M.C.;
Ne 2009133155/09; 3asBa. 03.09.2009; omy6s. 20.02.2011,
bron. No 5. — 13c.: un. (237).

O YHKIMOHAJIBHBIN Bxonnot  muddepenumaneHbpiii  kackan; TokoBoe  3epkaiio;
COCTaB Bbybepublil ycuanTess.
OcoOenHoctu YCTpoHCTBO MpH  BBINOJHEHUM yciaoBUS (6) yMEHbLIaeTcs

cuctemaruueckass coctapistomas Ug,, 00ycIoBICHHAs KOHEYHOU
BEJIMYMHONM [} TpPaH3UCTOPOB U €ro paJudaluoHHOW  (Win
TEMIIEPAaTYpHOM) 3aBUCHUMOCTBIO W 0O0JIaJaeT CyIEeCTBEHHBIMHU
MPEUMYIIIECTBAMU B CPAaBHCHHUU C TMPOTOTUIIOM TIO BEIUYHHE
CTATUYECKOM OMMOKH YCHJICHHS] CUTHAJIOB MTOCTOSIHHOTO TOKA.
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AnddepeHumanbHbIN onepauuoHHbIN yCUnuTesb

O603nauenue — IY537 | [lopsiakoBbiit HOMep pa3paboTku Nel35

Hannuune natenra [Tat. 2412537 Poccumiickas @enepamus, MITIK8 H 03 F 3/45.
[Tpoxonenko H.H., bynsaxos I1.C., JIsmos M.B.; Ne 2009133566/09;
3asBir. 07.09.2009; omy6a. 20.02.2011, Bron. Ne 5. — 12c.: mi. (241).

OYHKIIMOHAJIbHbBIN ToxoBerit Beixox; Llemn Bxoanoro nuddepeHnuanibHOro Kackasa;
COCTaB ToxoBoe 3epkano; bydepHblil ycunurens.
Oco0enHoctu YCTpoHCTBO NpU  BBIIOJHEHUM  YCIOBHS YMEHbILIAETCS

cuctemaruueckass coctapistomas Ug,, 00ycloBICHHAs KOHEYHOU
BEJIMYMHONM [} TpPaH3UCTOPOB U €ro paJudaluoHHOW (Win
TEMIIEPAaTYpPHOU) 3aBUCHUMOCTBIO W 0O0JIaJaeT CyIEeCTBEHHBIMHU
[PEUMYIIECTBAMU B CpPAaBHEHUU C TPOTOTUIIOM [0 BEIHYUHE
CTaTMUYECKON OIIMOKM YCWJIEHHUS CHUTHAJIOB IIOCTOSIHHOTO TOKa,
UMeeT JIBYXTaKTHYIO, OoJjiee IIMpPOKUN YacCTOTHBIN [uamna3oH H
MOXET HCIIOJIb30BaTbcs B KadecTBe [P-momyneil COBpEMEHHBIX
CHCTEM Ha KpUCTaJlIe.
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AnddepeHumanbHbIN onepauuoHHbIN yCUnuTesb

O6o3nauenne — J1Y538

[TopsiikoBbIi HOMep pazpaboTku Nel36

Hanuuue nmatenra

[Tat. 2412538 Poccuiickas @enepamus, MITIK8 H 03 F 3/45.
[Tpoxonenko H.H., [{pioua M.C., Cepebpsiko A.I.;

Ne 2009133567/09; 3asn. 07.09.2009; omy6a. 20.02.2011,
bron. No 5. —9c.: mi. (232).

OYHKIIMOHAJIbHbBIN
COCTaB

Bxonno#t nuddepennmanbubiii kackan; Toxosblit Beixon; TokoBoe
3epkaio; bydepHslil ycunurens.

OcobOennoctu

YcrpolictTBO  mpu  BbINOJAHEHMHM yciaoBus (9)  yMmeHbliaercs
cuctemaruueckass coctapistomas Ug,, 00ycloBICHHAs KOHEYHOU
BEJIMYMHONM [} TpPaH3UCTOPOB U €ro paJualuoOHHOW  (Wiu
TEMIIEPAaTYpPHOM) 3aBUCHUMOCTBIO W 0O0JIaJaeT CyIEeCTBEHHBIMHU
[PEUMYIIECTBAMU B CpPAaBHEHUU C NPOTOTUIIOM 10 BEIMYHHE
CTaTMYECKOM OUIMOKHN YCHJIEHUSI CUTHAJIOB MOCTOSIHHOTO TOKA.
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AnddepeHumanbHbIN onepauuoHHbIN yCUnuTesb

O6o3nauenue — JIY539

[TopsiikoBbIi HOMep pazpaboTku Nel37

Hanuuue nmatenra

[Tat. 2412539 Poccuiickas @enepanus, MITIKS H 03 F 3/45.
[Tpoxonenko H.H., ®emsmos [1.C., CepebpsikoB A.U.;

Ne 2009133746/09; 3asBn. 08.09.2009; omy6s. 20.02.2011,
bron. No 5. — 10c.: un. (242).

OYHKIIMOHAJIbHbBIN
COCTaB

Bxonno#t nuddepenunanbublii kacka, TokoBbie BbIX0bl; TokoBOE
3epkaiio; bydepHsrit ycunurens;

OcobOennoctu

YerpoiicTBo IIpX  BBIUIOJIHEHUM  YCIIOBUS  YMEHBIIACTCA
cuctemaruueckass coctapistomas Ug,, 00ycloBICHHAs KOHEYHOU
BEJIMYMHONM [} TpPaH3UCTOPOB U €ro paJualuoOHHOW  (Wiu
TEMIIEPAaTYpPHOM) 3aBUCHUMOCTBIO W 0O0JIaJaeT CyIEeCTBEHHBIMHU
[PEUMYIIECTBAMU B CpPAaBHEHUU C TPOTOTUIIOM II0 BEIHYUHE
CTaTUYECKON OMMOKM YCUJIEHHS] CUTHAJIOB IOCTOSIHHOTO TOKa U
MOXET MCIOJIb30BaThCsA B  KadecTBe [P-mMomynell coBpeMeHHBIX
CUCTEM Ha KpUCTAJLIE.
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AnddepeHumanbHbIN onepauuoHHbIN yCUnuTesb

O6o3nauenue — J[Y261

ITopsinkoBbIit HOMep pazpaboTku Nel38

Hanuuue nmatenra

[Tat. 2412540 Poccuiickas @eneparus, MITIK8 H 03 F 3/45.
[Tpoxonenko H.H., ITonos C.B., byaskos I1.C.; Ne 2009133763/09;
3asBir. 08.09.2009; omy6a. 20.02.2011, Brom. Ne 5. — 13c.: mi. (243).

OYHKIIMOHAJIbHBIN
COCTaB

Bxonno#t nuddepennmanbubiii kackan; Toxosbslit Beixon; TokoBoe
3epkasnio; bydepusiil yeunurens; BxonHoil TpaH3ucTOp.

OcobOennoctu

YerpoitcTBo IIpY  BBIUIOJIHEHUM  YCIIOBUS  YMEHBIIACTCA
cuctemaruueckass coctapistomas Ug,, 00yCIoBICHHAs KOHEYHOU
BEJIMYMHONM [} TpPaH3UCTOPOB U €ro paJvaluoHHOW  (Wiu
TEMIIEPAaTYpPHOM) 3aBUCHUMOCTBIO W 0O0JIaaeT CyIEeCTBEHHBIMHU
MPEUMYIIECTBAMH B CpPAaBHEHUU C NPOTOTUIIOM 10 BEIHYMHE
CTaTUYECKON OMIMOKM YCUJIEHHS] CUTHAJIOB IOCTOSIHHOTO TOKa U
MOXET MCIOJIb30BaThCA B  KadecTBe [P-mMomynell coBpeMEHHBIX
CUCTEM Ha KpUCTAJLIE.
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AOudhepeHunanbHbIM onepaLMoHHbIA YCUNUTENb C ManbIiM

HanpsaXeHunemMm cMmelweHnA Hyns

O6o3nauenue — JIY807

[TopsiikoBbIi HOMep pazpaboTku Nel39

Hanuuue marenrta

[Tat. 2414807 Poccuiickas @enepamus, MITIK8 H 03 F 3/34.
[Tpoxonenko H.H., Cepebpsikos A.U., Karuun E.B.;

Ne 2010109985/09; 3asBin. 16.03.2010; omy6a. 20.03.2011,
bron. Ne 8. — 10c.: nn. (286).

O YHKIIMOHAJIbHbBIN
COCTaB

Bxonno#t Tpansucrop; Kosmnekrop; Omnopnsiii TOok;  TokoBoe
3€pKajo.

OcobOennoctu

YcrpoiictBo npu  BeimoiHeHuu ycnoBus  (10)  ymeHbliaetcs
cuctemaruueckas coctapistomas Ug,, 00yCIOBICHHAs KOHEYHOU
BEJIMYMHONM [} TpPaH3UCTOPOB U €ro paJudaluoHHOW (Win
TEMIIEPAaTYpPHOM) 3aBUCHUMOCTBIO W 00JIaJJaeT CYIEeCTBEHHBIMHU
MPEUMYIIECTBAMU B CPAaBHEHUU C TPOTOTUIIOM 110 BEIHYMHE
CTaTMYECKOM OUTMOKH YCHJIEHUSI CUTHAJIOB MIOCTOSIHHOTO TOKA.
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Ol'lepaLWIOHHblﬁ ycununtenb C MalnbiM HanpsXxXeHnem cMeLlleHus HynA

O6o3Hauenne — OY808

[TopsiikoBbIi HOMep pazpaboTku Nel40

Hanuuue nmatenra

[Tat. 2414808 Poccuiickas @eneparus, MITIK8 H 03 F 3/45.
[Ipoxonenko H.H., HaymoB M.B., CepeOpsixoB A.I1.;
Ne 2010110226/09; 3asBn. 17.03.2010; omy6a. 20.03.2011,

bron. Ne 8. — 13c.: un. (247).

O yYHKIMOHAJIBHBIN Bxonnot  nuddepenumnanbubiii  kackan;  TOKOBBI  BBIXOJ;
COCTaB BrixogHol Tpan3uctop; TokoBoO€ 3epKaio.
Ocob6eHHoCTH YCTpolCTBO MMEET CYHNIECTBEHHOE MPEUMYILECTBO B CPABHEHHH C
MPOTOTHUIIOM IO CTATHYECKOW TOYHOCTH.
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AOudhepeHumanbHbIM onepaLMoHHbIN YCUNUTENb C ManbIiM
Hanps>keHneM cMeLLeHUs1 Hyns

O603nauenue — 1Y 149 | [lopsinkoBblit HOMep pazpaboTku Nel41

Hanuune narenra [Tat. 2416149 Poccuiickas @enepamus, MITIK8 H 03 F 3/45.
[Tpoxonenko H.H., Mamxyna B.I'., Mopozos C.A..;
Ne 2009142660/09; 3asBn. 18.11.2009; omy6m. 10.04.2011,
bron. Ne 10. — 11c.: mn. (2556).

O yHKIMOHAIBHBIN HuddepeHunanbHbplii  ONEpAaLMOHHBIA  yCcWiIMTeNnb;  BxoaHoit

COCTaB muddepenunanbiblii  Kackan; TokoBoe 3epkano; bydephsiii
YCHJIUTENb.

OcoOenHoctu YcrpoiicTBO  0051a1aeT  CYIIECTBEHHBIMU — IPEUMYLIECTBAMHU B

CPaBHEHMHM C TMPOTOTHIIOM IO BEJIUYUHE CTATHUYECKOW OLIMOKH
YCUJIEHHUS] CUTHAJIOB ITOCTOSIHHOTO TOKAa U MOXKET HMCIOJIb30BaThCS B
kadecTBe [P-mMo tynell COBpEMEHHBIX CHCTEM Ha KPUCTAJLIE.
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AnddepeHumanbHbIN onepauuoHHbIN YyCUnuTesb

O6o3navenue — JIV150

[TopsiikoBbIN HOMep pazpaboTku Nel42

Hanuuue nmatenra

[Tat. 2416150 Poccuiickas @enepamust, MITIKS H 03 F 3/45, 3/34.

[Ipoxonenko H.H., 'mymanun C.B., CepebpsikoB A.I1.;
Ne 2009133159/09; 3asB1. 03.09.2009; omy6:1. 10.04.2011,
bron. Ne 10. — 10c.: m. (23006).

O YHKIMOHAJIBHBIN HuddepeHunaibHOM ONEpaliOHHOM YCHIJIMTENb; TOKOBBIA BBIXOJ;
COCTaB Brixonnoii Tpansuctop; bydepusiit ycunurens.
OcoOenHoctu YcrpoiicTBO  0051a1aeT  CYIIECTBEHHBIMU — MPEUMYLIECTBAMHU B
CPaBHEHMHM C TMPOTOTHIIOM IO BEJIUYUHE CTATHUYECKOW OLIMOKH
YCUJIEHUS] CUTHAJIOB ITOCTOSIHHOTO TOKAa U MOXKET HMCIOJIb30BaThCS B
COBpPEMEHHBIX uHTepdelicax kak MyIbTUAU(DEepeHINATBHBIN
ONECPALMOHHBIA  YCUJIUTENIb, OTHOCSIIMWUCS K NEPCHEKTUBHOMN
AJIEMEHTHOH 6aze COBPEMEHHBIX CUCTEM CBSI3U u
TEJIEKOMMYHUKAIUH.
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AnddepeHumanbHbIN onepauuoHHbIN yCUnuTesb

O6o3nauenue — JIY151

ITopsiikoBbIil HOMep pazpaboTku Nel43

Hanuuue nmatenra

[Tat. 2416151 Poccuiickas @enepamus, MITIKS H 03 F 3/45, 3/34.

[Tpoxonenko H.H., 'mymanun C.B., Mopo3os C.A.;
Ne 2009133160/09; 3as81. 03.09.2009; omy6s. 10.04.2011,

bron. No 10. — 9c.: un. (222).
O yHKIMOHAIBHBIN Bxonnot  muddepenumanbHeiii  kackan; TokoBoe — 3epkalo;
COCTaB bydepnoro ycuurens.
OcoOenHoctu YcrpolicTBO  0051a1aeT  CYIIECTBEHHBIMU — MPEUMYIIECTBAMHU B

CpaBHCHHH C IIPOTOTHUIIOM II0 BCIUYUHEC CTaTUYCCKOU OMMOKU
YCUIICHUA CUT'HAJIOB ITOCTOAHHOI'O TOKA.
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AnddepeHumanbHbIN onepauuoHHbIN YyCUnuTesb

O6o3nauenue — JIY152

[TopsiikoBbIi HOMep pazpaboTku Nel44

Hanuuue nmatenra

[Tat. 2416152 Poccuiickas @enepamust, MITIKS H 03 F 3/45, 3/34.

[Tpoxonenko H.H., CunsaoB A.A., Mopo3zos C.A.;
Ne 2009133161/09; 3asBn. 03.09.2009; omy6s. 10.04.2011,
bron. Ne 10. — 9c.: un. (2260).

O YHKIMOHAJIBHBIN Bxonnot  muddepenumansHpiii  kackan; TokoBoe  3epkalio;
COCTaB bydepusiit yeunurens; BecnomoraTenbHblil TpaH3UCTOP.
OcoOenHoctu YCTpoUCTBO yMeHbIIAeTcs cucreMarndeckas coctaBisromas Ucy,
0o0ycliOBJI€HHAs] KOHEYHOM BENWYMHOM [3 TpPaH3UCTOPOB U €ro
paaranoHHON (WM TEeMIEpaTypHO) 3aBUCUMOCTBIO.
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AnddepeHumanbHbIN onepauuoHHbIN yCUnuTesb

O6o3nauenue — JIYV153

ITopsinkoBbIit HOMep pa3zpaboTku Nel45

Hanuuue nmatenra

[Tat. 2416153 Poccuiickas @enepamus, MITIK8 H 03 F 3/45, 3/34.

[Ipoxonenko H.H., Cropoxenko A.C., bynskos I1.C.;
Ne 2009133162/09; 3asB1. 03.09.2009; omy6:. 10.04.2011,
bron. Ne 10. — 11c.: m. (228).

O YHKIMOHAJIBHBIN HuddepeHunanbHbplii  ONEPALMOHHBIA  ycuwiIMTeNnb;  BxoaHoit
COCTaB g depeHnranbHbli Kackan; BeixoaHoit tpansuctop; Kosnekrop.
OcoOenHoctu YcrpolicTBO  0051a1aeT  CYIIECTBEHHBIMU — IPEUMYLIECTBAMHU B

CpaBHCHHU C IIPOTOTHUIIOM II0 BCIUYUHEC CTaTUYCCKOU OIMOKU
YCUJICHUA CUT'HAJIOB ITOCTOAHHOI'O TOKA.

O+
Io-lsn ‘
& I6.n I6.n é 10-16-11 10
4 s
25, § (7 |
10 + 255 £10'216.n
216.n
ham— 6
Bx. (2 8 BrIx.
I o
6.p
21,
c ()
14
2 o -
4 U, MB
2 _
HpOTOTI/IH
- HOBas CXeMa
1
-33.8 MmxB
o~ _ __ __ __ _——
-1
-1,5 MB
) . »
-40 -20 0 20 40 60 80 90

216



AnddepeHumanbHbIN onepauuoHHbIN yCUnuTesb

O6o3nauenue — IV 155

[TopsinikoBbIit HOMep pazpaboTku Nel46

Hanuuue nmatenra

[Tat. 2416155 Poccuiickas @enepamust, MITIKS H 03 F 3/45, 3/34.
[Tpoxonenko H.H., Cepebpsxos A.U., [{pioun M.C.;

Ne 2009133164/09; 3asBn. 03.09.2009; omy6s. 10.04.2011,

bron. Ne 10. — 8c.: . (236).

OYHKIIMOHAJIbHbBIN
COCTaB

Bxonnot  muddepenumansHeiii  kackan; TokoBoe — 3epkalo;
[ToaximroueH k 6a3e BXOJHOTO TpaH3ucTopa; BeixonHoit OydepHblil
ycwnTelb, ToKoCTaOMIM3UpYIONUK IBYXIOMOCHUK; Kosekrop;
JlonOTHUTENBbHBIN TPAH3UCTOP.

OcobOennoctu

YceTpolicTBO yMeHbIIAeTcsl cucremaruyeckas cocrasistomas Ugy,
o0yclioBJI€HHAs] KOHEYHOM BENWYMHONW [3 TpPaH3UCTOPOB U €ro
paguanmoHHON (MM TeMIIepaTypHON) 3aBHCHMOCTBIO W 00JaaaeT
CYIIECTBEHHBIMHU MPEHMYIIECTBAMU B CPABHEHUU C MPOTOTUTIOM TIO
BEJIMYMHE CTaTUYECKOH OMIMOKM YCHJICHHS CUTHAJIOB MOCTOSIHHOTO
TOKa.
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AOuddepeHunanbHbIM onepaLMoHHbIA YCUNUTENb C ManbIiM

HanpsaXxXeHnemMm cMmeweHnA Hyns

O6o3naueHne — JIY863

[TopsiikoBbIi HOMep pazpaboTku Nel47

Hanuuue nmatenra

[Tatr. 2420863 Poccuiickas ®enepanus, MIIK8 H 03 F 3/45.
[Tpoxo— Ne 2010112016/09; 3asBin. 29.03.2010; omy6n. 10.06.2011,
bron. No 16. — 11c.: m. (254).

OYHKIIMOHAJIbHbBIN
COCTaB

Bxoanoit muddepennmanpHbeiii kKackan;, BbIXomHble TpPaH3UCTOPHI,
Wcrounuk nutannst, BxomHas 1ens.

OcobOennoctu

YcrpolicTBO  0051a1aeT  CYIIECTBEHHBIMU — IPEUMYLIECTBAMHU B
CpaBHCHHH C IIPOTOTHUIIOM II0 BCIUYUHEC CTATUYECKONH OIIMOKH
YCUJICHUA CUT'HAJIOB ITOCTOAHHOI'O TOKA.
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AOuddepeHunanbHbIM onepaLMoHHbIA YCUNUTENb C ManbIiM
Hanps>keHneM cMeLLeHUs1 Hyns

O6o3nauenue — JIY641 | [lopsinkoBbiit HOMep pazpaboTku Nel48

Hannuune natenra [Tat. 2411641 Poccuiickas @eneparus, MITIK8 H 03 F 3/45.
[Tpoxonenko H.H., Cepebpsxos A.U., 1pioun M.C.;
Ne 2009131783/09; 3asB1. 21.08.2009; omy6s. 10.02.2011,
bron. Ne 4. — 10c.: un. (205a).

O yHKIMOHAJIBHBIN Bxonnoit Tpansucrop; TokocTaOUIN3UPYOIUI ABYXIIOJIOCHUK;
COCTaB ToxoBoe 3epkao.
OcoOenHoctH YCTpoHCTBO  NpU  BHINOJHEHUH  YCIOBHS YMEHbILIAETCS

cuctemaruueckas coctapistomas Ug,, 00yCloBICHHAs KOHEYHOU
BEJIMYMHOM 3 TPAH3UCTOPOB U €r0 paJUallMOHHON 3aBUCHUMOCTBIO.
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Ol'lepaLWIOHHblﬁ ycununtenb C I'Iapaq)a3HblM BbIXO0AOM

O6o3nauenne — OY376

[TopsiikoBbIi HOMep pazpaboTku Nel49

Hanuuue nmatenra

ITatr. 2536376 Poccuiickas ®enepamus, MIIK HO3F 3/34.
[Ipoxonenko H.H., byrakosa A.B., Anenko A.B., bennua C.C.; Ne
2013119661/08; 3asBn. 26.04.2013; omy6n. 20.12.2014, brom. Ne
35.—10c.: . (525).

O YHKIIMOHAJIbHbBIN Bxoanoit muddepennmansusiii kackan, [llnaa ncrounnka nuTanus;
COCTaB TokoBoe 3epkaiio; JlononHuTenpHbIN Tpan3uctop; Komiekrop.
OcoOenHoctH CXeMOTEeXHHYECKOe  pelIeHHE  ONEpPAlMOHHbI  YCHJIUTENb

XapaKTEPHU3YeTCs] BBHICOKOM CTAOMJIBHOCTBHIO CTATHYECKOTO PEXHMa
IpU MOBBILIEHHOM Ky ¥ IIMPOKMM JAMANa30HOM HM3MEHEHUS
BBIXOJHOTO HAINpPSOKEHHS, YTO SBIAETCS €ro CYyIIECTBEHHBIM
MPEUMYIIECTBOM B CPABHEHHH C TPOTOTUIIOM.
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AnddepeHumanbHbIN onepauuoHHbIN yCunuTesnb ¢ napadasHbiM

BbIXO04AOM

O6o3naueHne — J1Y698

[TopsiikoBbIi HOMep pazpadboTku Nel50

Hanuuue nmatenra

ITatr. 2481698 Poccuiickass ®eneparmus, MIIKS HO3F 3/34.
[Tpoxonenko H.H., benuu C.C., [laxomos 1.B.;

Ne 2012108697/08; 3asBn. 06.03.2012; omy6s. 10.05.2013,

bron. Ne 13. — 15c.: mi. (324).

OYHKIIMOHAJIbHBIN
COCTaB

Bxonnoit tpansucrop; 3arBopsl; Tpansuctop; MICTOUHUK OMOPHOTO
toka; Komiekrop; Omutrep.

OcobOennoctu

HuddepenunanbHplii  ONMEPAlMOHHBIN  YCHJIMTENIh HWMEET MaJlblid
HYJICBOM YpOBEHBb BBIXOJHOTO CHH(}A3HOTO HAMpPsSKEHUA. ITO
BECbMa CYHIECTBEHHO JUII €r0 COIVIACOBAHMS C IOCIEAYIOIUMHU
(YHKIIMOHATBHBIMU y3JIaMH Pa3JIMYHBIX CHUCTEM Ha KpHUCTalie, a
TaKkKe A TOoJydyeHus Oojiee HIMPOKOro Juana3oHa H3MEHEHUs
BBIXOJIHBIX MPOTUBO(DA3HBIX HATIPSHKECHUH.
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AnddepeHumanbHbIN onepauuoHHbIN yCUnuTesb
C NacCUBHbIM NapannenbHbIM KaHanom

O603Hauenue — Y699 | [lopsinkoBbiit HOMep pazpaboTku Nel51

Hannuwne natenra [Tatr. 2517699 Poccuiickass ®eneparmus, MIIKS HO3F 3/45.
[Ipoxonenko H.H., BopuuxoB O.B., CepebOpskoB A.U.; Ne
2012156222/08; 3asBn. 24.12.2012; omy6m. 27.05.2014, brom. Ne
15. —9c.: un. (505).

O yYHKIMOHAJIBHBIN Bxoanoit Ttpansucrop; Kosmexrop; I[llmHa wncTouHMka nuTaHus;
COCTaB Omurrep; Hennpeprupyromuii kackaa; cTouHUK TOKa.
OcoOenHoctu YcrpoiictBo  umers 4 BXoja, o0OJiajaeT  CyIECTBEHHBIMU

IIPEUMYILECTBAMU B CPAaBHEHUM C IPOTOTUIIOM IO BEIUYMHE
CTaTUYECKON OMMOKM YCUJIEHHS] CUTHAJIOB IOCTOSIHHOTO TOKa U
MOXET MCIOJIb30BaThCA B  KadecTBe [P-mMomynell coBpeMEHHBIX
CHUCTEM Ha KpUCTaJLIE.
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5. ANOPEPEHUUAIIbHBIE YCUTTUTETW.

AnddepeHumanbHbIN yeunutenb

O603nauenue — JIY635 | [lopsinkoBbiit HOMep pazpaboTku Nel52

Hanuune narenra ITat. 2411635 Poccuiickas @eneparust, MITIK8 H 03 F 3/45.
[Tpoxonenko H.H., Cepebpsxos A.U., {pioun M.C.;
Ne 2009129669/09; 3asBn. 03.08.2009; omy6s. 10.02.2011,
bron. Ne 4. — 11c.: un. (205B).

O yHKIMOHAIBHBIN Bxonno#t  tpansuctop;  Pesuctop;  TokxoctaOunusupyrouiuit
COCTaB TpaH3uctop; Bxoanoi Tpansuctop; Koimekrop; BeixoaHoi
Oy(epHbIN yCUTTUTEITb.

OcoOenHoctu YcrpoiicTBO  0051a1aeT  CYIIECTBEHHBIMU — IPEUMYLIECTBAMU B
CpaBHCHHHU C IIPOTOTHUIIOM II0 BCIUYUHEC CTAaTUYECKONH OIIMOKH
YCUJICHUA CUT'HAJIOB ITOCTOAHHOI'O TOKA.
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ﬂM(b(bepeHuMaanblﬁ ycunntTenb C MaribiM HanpsXXeHnem cmelleHuns

Hyns

O6o3nauenue — /Y634

ITopsiikoBbIil HOMep pazpaboTku Nel53

Hanuuue nmatenra

[Tatr. 2411634 Poccuiickas ®enpepanusa, MIIK8 H 03 F 3/45.
[Tpoxonenko H.H., Cepebpsaxos A.U., bynsaxos I1.C.;

Ne 2009128298/09; 3asBn. 21.07.2009; ony6s. 10.02.2011,

bron. Ne 4. — 10c.: un. (199).

OYHKIIMOHAJIbHbBIN
COCTaB

Bxonno#t Tpansucrop; Omnopubiii Tok; TokoBbli OydepHbIii
YCUIIUTEb.

OcobOennoctu

YceTpolcTBO yMeHbIaeTcss cucrematuyeckass coctapisitomast Ugy i,
00ycoBJIeHHAs] KOHEUHOU BenuunHOM [ TpaH3ucTopos 3, 4, 9 u ero
pajralOHHON (WJIM TEMIEPATYPHOI) 3aBUCUMOCTBIO.
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KackogHbin auddepeHumanbHbIn ycunuTesb ¢ ManbIM
Hanps>keHneM cMeLLeHUs1 Hyns

O603Hauenue — JIY636 | [lopsinkoBbiit HOMep pazpaboTku Nel54

Hanuune narenra [Tat. 2411636 Poccuiickas @enepanus, MITK8 HO3F 3/45.
[Tpoxonenko H.H., bynsaxos I1.C., Mopozos C.A.;
Ne 2009129672/09; 3asBn. 03.08.2009; omy6s. 10.02.2011,
bron. Ne 4. — 13c.: un. (185(2)).

O YHKIMOHAJIBHBIN Bxonnot  mapannenbHO-0anaHCHBIM Kackaa, TOKOBBIH BBIXOJ;
COCTaB BxonHoii TpaH3ucTop.
OcoOenHoctu YCTpPOUCTBO MMEET CYIIECTBEHHOE IPEUMMYIIECTBO B CPABHEHUH C
T depeHInaIbHbIMU YCUIUTENISIMU IPOTOTUIIOM.
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KomnnemeHTapHbin ancdepeHUnanbHbIN yCUnuTesnb

O6o3nauenue — JIY 644

ITopsiikoBbIil HOMep pa3zpaboTku NelS5

Hanuuue nmatenra

[Tat. 2411644 Poccuiickas @enepamust, MIIKS H 03 F 3/45, 3/34.
[Ipoxonenko H.H., Bynsaxos I1.C., CunbpHoB A.A.;
Ne 2009130694/09; 3asBn. 11.08.2009; ony6s. 10.02.2011,
bron. Ne 4. — 13c.: un. (216).

O yHKIMOHAJIBHBIN Bxonno#t mapamnenbHo-6anaHcHbIM Kackan; [duddepennmanbublii
COCTaB Bxon;  IlapamnenpHo-OanaHcHbll;  BxonHoil — mapaisienbHO-
OaslaHCHBIN Kackaz; TOKOBOE 3epKajo.
OcoOenHoctu YcrpoiicTBO  0051a1aeT  CYIIECTBEHHBIMU — IPEUMYLIECTBAMHU B
CPaBHEHMHM C TMPOTOTHIIOM IO BEJIUYUHE CTATHUYECKOW OLIMOKH
YCHJIEHUS] CUTHAJIOB IOCTOSIHHOTO TOKa.
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KackoaHbin audcepeHumnanbHbIN yCUnurersnb

O6o3nauenue — J[Y529

[TopsiikoBbIit HOMep pazpaboTku Nel56

Hanuuue nmatenra

[Tat. 2412529 Poccuniickas @enepamus, MITIK8 H 03 F 3/45.

[Tpoxonenko H.H., bynsaxos I1.C., Mopozos C.A.;
Ne 2009132244/09; 3asB1. 26.08.2009; omy6s. 20.02.2011,
bron. No 5. —9c.: mi. (205¢2).

O yYHKIMOHAJIBHBIN Bxonno#t nuddepennmanbubiii kackan; Toxosblit Beixon; TokoBoe

COCTaB 3epkano; BcmomoratenbHblil TpaH3uctop; bydepHsiit ycunuTens;
BxonaHoii TpaH3ucTop.

OcoOenHoctu YcrpolicTBO  0051a1aeT  CYIIECTBEHHBIMU — MPEUMYLIECTBAMU B

CpaBHCHHH C IIPOTOTHUIIOM II0 BCIUYHUHEC CTaTUYCCKOU OIMMOKU
YCUJICHUA CUT'HAJIOB ITOCTOAHHOI'O TOKA.
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KackoaHbin ancpdepeHumnanbHbIN yCUnutenb

O603nauenue — JIY530 | [opsinkoBbiit HOMep pazpaboTku Nel57

Hanuune narenra ITat. 2412530 Poccuiickas @eneparust, MITIK8 H 03 F 3/45.
[Tpoxonenko H.H., Kones /I.H., bymskos I1.C.; Noe 2009132245/09;
3asBiL. 26.08.2009; omy6a. 20.02.2011, Bron. Ne 5. — 11c.: mi. (233).

OYHKIIMOHAJIbHbBIN Bxonmnoit kackan; TOKOBbIM BbIXOH; BBIXOOHOW TpaH3HUCTOP;
COCTaB ToxoBoe 3epkasno; bybepHblil ycuauTens.
OcobGenHoctu YceTpolicTBO yMeHbIIAeTcsl cucremaruyeckas cocrasistomas Ugy,

0o0ycliOBJI€HHAas] KOHEYHOM BENWYMHONW [3 TpPaH3UCTOPOB U €ro
paguanMoHHON (MM TEeMIIepaTypHOM) 3aBUCHMOCTBIO W 00JaaaeT
CYIIECTBEHHBIMHU MPEHMYIIECTBAMU B CPABHEHUU C MPOTOTUTIOM TIO
BEJIIMYMHE CTaTUYECKOH ONIMOKM YCHJICHHS CHTHAJIOB MOCTOSIHHOTO

TOKA.
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Kackop

Hbin auddepeHumnanbHbIN yecunuTenb

O6o3nauenue — JIY535

ITopsinikoBbIit HOMep pa3zpaboTku Ne 158

Hanuuue nmatenra

[Tat. 2412535 Poccuniickas @eneparus, MITIK8 H 03 F 3/45.
[Ipoxonenko H.H., CepebpsikoB A.U., byasxos I1.C.;

Ne 2009133157/09; 3asB1. 03.09.2009; ony6s. 20.02.2011,
bron. Ne 5. —9c.: mi. (238).

O YHKIMOHAJIBHBIN Bxonno#t nuddepennmanbupiii kackan; Toxoblit Beixon; TokoBoe
COCTaB 3epkasio; BxoaHol Tpansucrop; bybepHsiil ycunuTens.
OcoOenHoctH YCTpoHCTBO ~ MpU  BBINOJIHEHUM  YCIOBUS ~ yYMEHBUIAETCS
cuctemaruueckass coctapistomas Ug,, 00ycIoBICHHAs KOHEYHOU
BEJIMYMHONM [} TpPaH3UCTOPOB M €ro paJudaluoHHOW (Win
TEMIIEPAaTYpPHOM) 3aBUCHUMOCTBIO W 0OJIaaeT CyIEeCTBEHHBIMHU
IIPEUMYILECTBAMU B CpPAaBHEHUM C IPOTOTUIIOM IO BEIUYMHE
CTaTMYECKOM OHTMOKH YCHJIEHUSI CUTHAJIOB MOCTOSIHHOTO TOKA.
I O
P, S 4~ Kippa=-1
! | 16
: SZ : IBX.4 4
(U % I0'16.p = Lngxs
J’_
17 9 6
Iolop ¢ ¢ lo-ls, R U N
| : A IBV | |
| | |
| I > 5
I | [ A I
3 2 | | | |
e % Io-Isp | | BeIX.
At I - lo-Ts,p | =
|
B | e ), ' 80 | |
x.1 I Bx. X. X.
. [ 14 15 | 9 8 5 | | L=y
L N g 107 i, AT 1l __[_25
I6.p : : I6.p : 6.p I6.p :
| ) 13
| |
| = |
A =2 | 1,=21, <> 7
O -
Ucy, MB
T =20 °C;
Uen, MB Ucw =4,5 ucB
T=20°C; T =43,5°C;
Uey =-28,7 vkB Ucn =0 mxB 0 / ’/
’ / / -23 MxB \ /
-92,5 MxB / HOBasd cXeMa //
HOBadA cxXeMa / /
li /
10 // -1,0 //
nporomn // TPOTOTHIL /
4 /
/ /
T=20°C; \/ 7 T =20°C, \//
20 Ueni = -2798 1B v 20 Ucy =-2232 uxB -
Leomemmmm - [ -

-2,43

60

-20 40 60

229



KomnnemeHTapHbin ancdepeHUnanbHbIN yCUnuTesnb

O6o3nauenue — JIV536

[TopsinikoBbIit HOMep pazpaboTku Nel59

Hanuuue nmatenra

[Tat. 2412536 Poccuiickas @enepamus, MITIK8 H 03 F 3/45.
[Tpoxonenko H.H., Cepebpsixos A.H., Conoaxo M.B.;

Ne 2009133158/09; 3asBn. 03.09.2009; omy6a. 20.02.2011,
bron. Ne 5. — 10c.: un. (234).

O YHKIMOHAJIBHBIN BxonHo#t u  BbIXOJHOW TpaH3uctop; ToOKOCTaOMIM3UPYIOUIUI
COCTaB JBYXIOJIIOCHUK; BcmomorarenbHbli  p-n mepexo]; OMUTTED;
ToxoBoe 3epkaino; bydepHslil ycunuTensb.
OcoOenHoctu YCTpONCTBO XapaKTepU3yeTcsl CYIIECTBEHHBIM MIPEUMYIIECTBOM 10
Ucw B CpaBHEHHMHM C KOMIUIEMEHTapHbI IuddepeHnpoBaHHbIN
YCHJINTENb-IIPOTOTUIIOM.
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AnddepeHumanbHbIN yeunutenb ¢ napagasHbiM BbIXOAO0M

O603nauenue — JIY355 | [lopsiakoBbiit HOMep pazpaboTku Nel60

Hanuune narenra [Tat. 2413355 Poccuiickas @eneparus, MITIK8 H 03 F 3/45.
IIpoxonenko H.H., Cepebpsiko A.W., Haymos M.B.;
Ne 2009137691/09; 3asBn. 12.10.2009; omy6m. 27.02.2011,
bron. No 6. — 13c.: . (256).

OYHKIIMOHAJIbHBIN Bxoano#t mapannenbHO-OaIaHCHBIA Kackal; TOKOBbIE BBIXOBI,
COCTaB BbIX01HOM TpaH3HUCTOD.
OcoOenHoctu asBiusieMbld QU depeHUnanbHbli  YCUIUTENb [pH  MalloM

TOKOTOTpebieHnn o0ecreunBaeT mpu HU3KOOMHOM Harpy3ke R,=50
Owm noBeieHHsIi Ky, a Takke peaan3yercss Ha OCHOBE TeXIpoliecca
SGB25VD, B KOTOpOM HET p-n-p TPAH3UCTOPOB.
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AnddepeHumanbHbIN yCUNUTENb € NOBbILWEHHbIM BXOAHbIM

conpotTuBrieHnemMm

O6o3nauenue — JIV356

ITopsiikoBbIit HOMep pa3zpaboTku Nel61

Hanuuue nmatenra

ITat. 2413356 Poccuiickas @eneparust, MITIK8 H 03 F 3/45.
IIpoxonenko H.H., Cepebpsiko A.W., Haymos M.B.;
Ne 2009138636/09; 3asB1. 19.10.2009; omy6u. 27.02.2011,

bron. Ne 6. — 12c¢.: un. (257).

O YHKIMOHAJIBHBIN JuddepeHunanbHbli YCUJIUTEIb; Bxonnoit TPaH3UCTOP;
COCTaB Komnekrop; Auddepennmansnas 1nens; TokoBoe 3epKao.
OcoOenHoctu 3asBisieMblid AU PepeHIuanbHbIN YCUIUTEIb UMEET MOBBIIIEHHOE
Rsx, a Taxxke peanmsyercss Ha ocHoBe Texmpoliecca SGB25VD, B
KOTOPOM HET P-N-p TPaH3HCTOPOB.
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KackoaHbin ancpdepeHumnanbHbIN yCUnutenb

O6o3nauenue — J[Y 145

[TopsinikoBbIit HOMep pazpaboTku Nel62

Hanuuue nmatenra

[Tpoxonenko H.H., I'mymanun C.B., Mopo3os C.A.;

Ne 2009131784/09; 3asB1. 21.08.2009; ony6s1. 10.04.2011,

bron. No 10. — 13c.: w. (187x).

[Tat. 2416145 Poccuiickas @enepamus, MITIK8 H 03 F 3/45.

O yYHKIMOHAJIBHBIN Bxonnot  nuddepenumnanbupiii  kackan;  TOKOBBI  BBIXOJ;
COCTaB BrixogHol Tpansucrop; TokoBoe 3epkaio.
OcoOenHoctu YCTpoCTBO yMeHbIIaeTcs cucreMarndeckas cocrasisomas Ugy,

o0yclioBJ€HHAas] KOHEYHOM BENWYMHONW [3 TpPaH3UCTOPOB U €ro
paaraloOHHON (WJIM TEMIEPAaTypHOM) 3aBUCUMOCTBIO.
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AnddepeHumanbHbIN yCUNUTENb C NOBbIWEHHbIM KO3¢pUuLmneHTOM
ycuneHus

O6o3nauenue — J[Y146

[TopsiikoBbIi HOMep pazpaboTku Nel63

Hanuuue nmatenra

[Tat. 2416146 Poccuiickas @enepamus, MITIK8 H 03 F 3/45.

[Ipoxonenko H.H., Bynsxkos I1.C., Pomanos B.I.;

Ne 2009138961/09; 3asB1. 21.10.2009; omry6u. 10.04.2011,
bron. No 10. — 9c.: un. (259).

OYHKIIMOHAJIbHbBIN
COCTaB

Bxonnot auddepenunansubiii  kackan; bydepHsiil  ycunuTens;
TokoBoe 3epkao.

OcobOennoctu

YCTpolCTBO UMEET CYIIECTBEHHBIE MPEUMYIIECTBA 10 CPABHEHUIO C

1o Ko3(p(UIHUEHTY YyCWIEeHHs N0 HampspkeHuro Ky,

N3BCCTHBIM
T-IaCTOTHOMy I[I/IaHaSOHy nu HaprDKeHI/IIO CMCIICHUA HYJIA.
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AnddepeHumanbHbIN yCUNUTENb C NOBbIWEHHbIM KO3 dULmMeHTOM

yCcuneHus

O6o3nauenue — J[Y147

[TopsinkoBbIit HOMep pazpaboTku Nel 64

Hanuuue nmatenra

[Tat. 2416147 Poccuiickas @eneparus, MITIK8 H 03 F 3/45.

[Ipoxonenko H.H., Bynsaxos I1.C., Cepebpsaxos A.U.;
Ne 2009139593/09; 3asB1. 26.10.2009; omy6u. 10.04.2011,
bron. Ne 10. — 9c.: un. (258)).

O yHKIMOHAIBHBIN Bxonnot  nuddepenumanbupiii  kackan;  TOKOBBI  BBIXOJ;
COCTaB BoixonHoii Tpansuctop; bydepHsiit ycunutens.
OcobenHoctu YCTpoHCTBO IpH  €r0 pealu3allid B paMKax Texmpouecca

SGB25VD

nUMEET

CYLIECTBEHHbIE

IpEeUMYIIEeCTBA

1o

KOd(QQUIMEHTY ycuieHus o HanpspbkeHuro Ky B cpaBHEHMH C
U3BECTHBIM N epeHIIPOBaHHOTO YCTPOICTBA.
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AByxkackagHbi auddepeHumanbHbIin yCUNUTenb ¢ ManbIiM

HanpsaxeHnem nutaHusA

O6o3nauenue — J[Y154

ITopsiikoBbIit HOMep pa3zpaboTku Nel65

Hanuuue nmatenra

[Tat. 2416154 Poccuiickas @enepamus, MIIKS H 03 F 3/45, 3/34.
[Ipoxonenko H.H., bBynsaxos I1.C., I'puniunckuii C.A.; Ne

2009133163/09; 3assi. 03.09.2009; ony6a. 10.04.2011, brost. Ne 10.

— 10c.: un. (235).

O YHKIIMOHAJIbHbBIN
COCTaB

HuddepeHunanbHblii  ONEpallMOHHBII

YCUIIUTENb;
g depeHnranbHbli Kackan; BeixoaHoit tpansuctop; Kosekrop.

Bxonnoit

OcobOennoctu

YceTpolicTBO yMeHbIIAeTcsl cucremaruyeckas cocrapistomas Ugy,
0o0ycllOBJI€HHAas] KOHEYHOM BENWYMHONW [3 TpPaH3UCTOPOB U €ro
paguanmoHHON (MM TeMIIepaTypHOM) 3aBHUCHMOCTBIO W 00JaaaeT
CYIIECTBEHHBIMHU MPEUMYIIECTBAMU B CPABHEHUU C MPOTOTUIIOM TIO
BEJIMYMHE CTaTUYECKOH OMIMOKM YCHJICHHS CUTHAJIOB MOCTOSIHHOTO

TOKa.
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KackoaHbin ancpdepeHumnanbHbIN yCunutenb

O6o3nauenue — JIY975

[TopsiikoBbIi HOMep pazpaboTku Nel 66

Hanuuue nmatenra

[Tatr. 2408975 Poccuiickas ®enpepanusa, MIIK8 H 03 F 3/45.
[Ipoxonenko H.H., T'mymanun C.B., CunsHoB A.A.; 3Ne
2009130413/09; 3asBn. 07.08.2009; omy6sr. 10.01.2011, Brom. Ne 1.
— 13c.: un. (218).

OYHKIIMOHAJIbHBIN Bxonnou 31 BBIXOHOM TPAaH3UCTOD; OMHUTTED;
COCTaB ToxocTabmIM3UPYIOMUA TBYXITOIIOCHHUK; TOKOBOE 3€pKalo.
OcoOenHoctu YCTpoUCTBO yMEHbIIAeTcs cucreMarndeckas cocTtaBisomas Ugy,

0o0yclIOBJI€HHAas] KOHEYHOM BENWYMHONW [3 TpPaH3UCTOPOB U €ro
paguanMoHHON (WM TeMIIepaTypHOM) 3aBHUCHMOCTBIO W 00JaaaeT
CYIIECTBEHHBIMHU MPEUMYIIECTBAMU B CPABHEHUU C MMPOTOTUIIOM TIO
BEJIMYMHE CTaTUYECKOH OMIMOKM YCHJICHHS CUTHAJIOB MOCTOSIHHOTO

TOKA.
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AnddepeHumanbHbIN yCUNUTENb C NOBbIWEHHbIM KO3 dULmMeHTOM

ycUurieHna no HanpsaxeHur

O6o03nauenue — J[Y186

[TopsinikoBbIit HOMep pazpaboTku Nel67

Hanuuue nmatenra

[Tat. 2419186 Poccuiickas deneparnusa, MIIK8 H 03 F 3/34, 3/45.
[Ipoxonenko H.H., CepebpsikoB A.W., Hukynnues H.H.;

Ne 2010103845/09; 3asBn. 04.02.2010; omy6s. 20.05.2011,

bron. Ne 14, — 9c.: un. (282).

O yHKIMOHAIBHBIN Bxoanoii Tpansucrop; McTounuk onopHoro Toka; TokoBoe 3epkaino
COCTaB bybepublil ycunuTens.
OcoOenHoctH Y CTpOUCTBO UMEET CYIIECTBEHHBIE IPEUMYIIECTBA 10 CPABHEHUIO C
IIPOTOTHIIOM.
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KackoaHbin ancpdepeHumnanbHbIA YyCUNUTENb C NOBbILLEHHOW
CTabUNILHOCTLIO HYNIEBOro YPOBHSA

O603nauenue — JIY187 | [lopsinkoBbiit HOMep pazpaboTku Nel68

Hannuwne narenra [Tat. 2419187 Poccuiickas denepanus, MIIK8 H 03 F 3/34, 3/45.
[Ipoxonenko H.H., 3arpebun A.B., Haymos M.B.;
Ne 2010105113/09; 3asBn. 12.02.2010; omy6a. 20.05.2011,
bron. Ne 14, — 8c.: un. (205¢el).

O yHKIMOHAJIBHBIN Bxonno#t nuddepennmanbupiii kackan; Tokosbslit Beixon; TokoBoe
COCTaB 3epKayio; OMUTTEPHBIN BXOJ; ba3oBbIil BXOJ M TOKOBBIA BBIXO,
BxonHolt nuddepennmanbHblil Kackas.

OcoOenHoctu YcrpolicTBO  0071a1aeT  CYIIECTBEHHBIMU — IPEUMYIIECTBAMH B
CpaBHCHHH C IIPOTOTUIIOM II0 BCIUYUHEC CTATUYECKONH OIIMOKH
YCHUJICHHSI CUTHAJIOB TIOCTOSIHHOTO TOKA..
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AnddepeHumanbHbIN yeunutenb

O6o3nauenue — JIY191

[TopsiikoBbIi HOMep pazpaboTku Nel69

Hanuuue nmatenra

[Tat. 2419191 Poccuiickas denepanus, MIIK8 H 03 F 3/34, 3/45.
IIpoxonenko H.H., Bynskos I1.C., Cepebpsikos A.W.;

Ne 2009145896/09; 3asB1. 10.12.2009; omy6u. 20.05.2011,

bron. Ne 14, — 14c.: m. (269).

O yHKIMOHAJIBHBIN Bxoanoit Ttpansucrop; Kosmmexrop; I[llmHa wncTouHmMka nuTaHus;
COCTaB TokoBoe 3epkano; J{onoJTHUTENbHBIN BBIXOIHOW TPAH3UCTOP.
OcobGenHoctu YerpolictBo B omiimuue OT u3BectHoro Y mpemnaraemas cxema
VMEET CYIIECTBEHHBIE IPEUMYIIECTBA.
3
O +
Bx.1 Bx.2
D—K 1 2 >'—<» -5
|
|
Uspx.1 _:_
diEk Rt
I; 17 I
— - |/ 10
N 9 N
Uy iy I'______/____'_l Us
| 12 |
| : |
[ |
| |
| SZ 13 | Brix
I ! o
| !
|
uBLIX
[ -
L T

g2so:
=

Zazs

240



AnddepeHumanbHbIN yCUNUTENb C NOBbIWEHHbIM KO3¢dUuLmMeHToM
ycuneHus

O6o03nauenue — J[Y192

[TopsiikoBbIi HOMep pazpaboTku Nel70

Hanuuue nmatenra

[Tat. 2419192 Poccuiickas denepanus, MIIK8 H 03 F 3/34, 3/45.

[Tpoxonenko H.H., XXunkos A.B., CepebpsikoB A..;
Ne 2009145898/09; 3asBn. 10.12.2009; omy6u. 20.05.2011,

bron. Ne 14. — 11c.: m. (270).

OYHKIIMOHAJIbHbBIN Bxoanoit nuddepennmanbupiii kackaa; TokoBbld BbIX0J; TokoBoe
COCTaB 3epkasio; BeixoHoil OydepHblil ycHIuTeNb.
OcoOenHoctu YCTpONCTBO MMEET CYILECTBEHHbIE MPEUMYILECTBA B CPABHEHHUH C
MPOTOTHUIIOM.
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AnddepeHumanbHbIN yeunutenb ¢ napagasHbiM BbIXOAOM

O603nauenue — 1Y 193 | [lopsinkoBbiit HOMep pazpaboTku Nel71

Hannuwne narenra [Tat. 2419193 Poccuiickas denepanus, MIIK8 H 03 F 3/34, 3/45.
[Tpokonenko H.H., auctasriit .A., I'pumikos B.H.;
Ne 2009146925/09; 3asBn. 16.12.2009; omy6m. 20.05.2011,
bron. No 14, — 8c.: un. (264).

O yHKIMOHAIBHBIN Bxonnot  nuddepenumanbubiii  kackan;  TOKOBBI  BBIXOJ;
COCTaB BcenomoratensHelii pe3uctop; [lnHa nCTOYHMKA TUTaHMUS.
OcobGenHoctu YerpoicTBO 1Mo K03 GUIIMEHTY YCUIICHUS elie 0oJiee MOBBIIIaeTCs,

ecn  BXomHOW muddepeHnnanbHbBIA  KacKajl BBIIIOJIHEH I10
KaCKOJHOU CXeMe.
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AnddepeHumanbHbIN yeunutenb ¢ napadgasHbiM BbIXOAOM

O603nauenue — J1Y194 | [lopsinkoBbiit HOMep pazpaboTku Nel72

Hannuune natenra [Tat. 2419194 Poccuiickass ®Denepanus, MIIK8 H 03 F 3/45.
[Ipoxonenko H.H., bBynsaxos I1.C., I'pumkos B.H.;
Ne 2009149715/09; 3asB1. 30.12.2009; ony6a. 20.05.2011,
bron. Ne 14, — 13c.: . (272a).

O YHKIMOHAJIBHBIN Bxonnoit Ttpansucrtop; IllmHa wucrounmka nurtanus; McTouyHMK
COCTaB BXOJHOTr0 curHaia; BxomgHoro tpansucrop; Llens Harpy3ku.
OcoOenHoctu YcrpoiicTBO BBITIOJIHSIET ¢byHKIMH CBY-ycunurens,

obecreunBaromiero nmpeodpazoBanue B Iuara3oHe 4acToT 0 12+18
I[Tu. omuodasznoro curHasia B JBa mnpoTuBoda3HbeIX. [laHHas
(GYHKIHS B yCHJIMTENIE TIPOTOTHUIIC HE PEaTH3yeTCs.
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LLUnpokononocHbIn ancpdepeHUnanbHbIN yCUnuTesnb

O603nauenue — J1Y196 | [lopsiakosiit HOMep pazpabotku Nel73

Hannuwne narenra [Tat. 2419196 Poccuiickas denepanus, MIIK8 H 03 F 3/34, 3/45.
[Ipoxonenko H.H., Cepebpsiko A.U., bynskos [1.C.;
Ne 2010101889/09; 3asBn. 21.01.2010; omy6a. 20.05.2011,
bron. Ne 14. — 9c.: un. (276).

O YHKIMOHAJIBHBIN Bxonnoit ¢ depeHInanbHbIN KacKaJ; OMuUTTED;
COCTaB ToxocTabmwmmsupyromuii  apyxnontocHuk; IlluHa  McTOYHMKA
nutanud; Komnekrop.

OcoOenHoctu YCTpoHCTBY NpPHUHAIIEKUT BbIXOJHOE HampsbkeHue [IJIY
MPONOPIIMOHAIEHO BXOTHOMY HANPSDKEHUIO Usgy.
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AnddepeHumanbHbIN yCUNUTENb C NOBbIWEHHbIM KO3 dULmMeHTOM
yCUSeHUs No HanpsiKeHUro

O6o3nauenue — J[Y197

[TopsinkoBbIit HOMep pa3zpaboTku Nel74

Hanuuue nmatenra

[Tat. 2419197 Poccuiickas denepanus, MIIK8 H 03 F 3/34, 3/45.
[Tpoxonenko H.H., Cepebpsxos A.U., Kocapes B.B.;

Ne 2010103471/09; 3asBn. 02.02.2010; omy6a. 20.05.2011,
bron. Ne 14, — 8c.: un. (277).

O yHKIMOHAIBHBIN Bxonnoit auddepennmanbublii kackan;, BeixogHo# TpaH3uCTOp;
COCTaB W cToyHuK nuTanus.
OcoOenHoctH YcrpoiicTBo BhIoOHAET QyHKIMU U depeHIINATBHOTO YCHINTEIS
C OJIHUM BBIXOJIOM IIPU BBICOKOM CTAOMJIBHOCTHU HYJISL.
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AnddepeHumanbHbIN yCUNUTENb C NOBbIWEHHbIM KO3 dULmMeHTOM
yCUSeHUs No HanpsiKeHUro

O603nauenue — 1Y199 | [lopsakoBsiit HOMep pazpabotku Nel75

Hannuwne narenra [Tat. 2419199 Poccuiickas denepanusa, MIIK8 H 03 F 3/34, 3/45.
[Ipoxonenko H.H., Haymos M.B., bynskos I1.C.;
Ne 2010110228/09; 3asBn. 17.03.2010; omy6a. 20.05.2011,
bron. Ne 14, — 12c.: mi. (289).

O yHKIMOHAIBHBIN [IpotuBodazHble HMCTOYHUKM cuUrHana; VICTOYHUMKKM TOUTaHUS;
COCTaB Beixomsble Tpanzuctopsl; Llens Harpy3ku;
OcobGenHoctu 3asBisieMoe yCTpOMCTBO auddepeHInaIbHblil  YCUIUTENb 0e3

YXYALIEHUS TOKOMOTpeOsieHuss oOecneuyrnBaeT MNpU HU3KOOMHOMU

Harpyske 0OoJjiee BBICOKOE KadecTBO IIPe0Opa3OBaHUS BXOJHBIX
CUTHAJIOB.
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AnddepeHumnanbHbIN yCUNUTENb C NOBbIWEHHbIM KO3¢UuLmneHTOM

ycurnieHna no HanpsaxeHur

O603Hauenue — JIY961 | [lopsinkoBbiit HOMep pazpaboTku Nel76

Hanuuue nmatenra

[Tat. 2419961 Poccuiickas denepanusa, MIIKS H 03 F 3/34, 3/45.
[Ipoxonenko H.H., Pomanos B.1., I'pumkos B.H.;

Ne 2009146926/09; 3asB1. 16.12.2009; ony6s. 27.05.2011,

bron. No 15. —9c.: un. (271).

O YHKIMOHAJIBHBIN Bxonno#t muddepenunanbHpiii kackan; ToOKOCTaOMIM3UPYIOLIUI
COCTaB IBYXIOJIIOCHUK; Omutrrep; Llenpio Harpy3ku; JlonmojgHuTelnbHOE
TOKOBOE 3€pKaJIo.
OcoOenHoctu YCTpoHCTBO UMEET CYIIECTBEHHbIE IPEUMYILECTBA [0 CPABHEHUIO C
IIPOTOTUIIOM.
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AnddepeHumanbHbIN yCUNUTENb € NOBbIWEHHbIM KO3¢dUuLmMeHTOM
yCUSeHUs No HanpsKeHUro

O6o3nauenue — JIY861 | IlopsankoBsiit Homep pazpadboTku Nel77

Hannuune natenra [Tat. 2420861 Poccuiickass ®enepanus, MIIK8 H 03 F 3/45.
IIpoxonenko H.H., Hukymnues H.H., Haymos M.B.;
Ne 2010103693/09; 3asB1. 03.02.2010; ony6s. 10.06.2011,
bron. No 16. — 14c.: mi. (279).

O YHKIMOHAJIBHBIN Bxonnoit nuddepenuunanbubiii kackan; TokxoBoe 3epkano; Illuna
COCTaB VCTOYHHUKA MMUTAHUSI.
OcoOenHoctu YCTpoHCTBO MMeEeT psAJ CYILIECTBEHHBIX IPEUMYIIECTB 11O
CPaBHEHHUIO C MPOTOTHUIIAMHU.
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AundbcpepeHuManbHbIN yCUNUTenb ¢ ManbiM HanpsbkeHneM cMeLleHus
Hyns

O603nauenue — JIY862 | IlopsinkoBbiit HOMep pazpaboTku Nel78

Hannuune natenra [Tar. 2420862 Poccuiickas ®enepanus, MIIK8 H 03 F 3/45.
[Ipoxonenko H.H., Hukynuues H.H., bynskos I1.C.;
Ne 2010106768/09; 3asB1. 24.02.2010; ony6s. 10.06.2011,
bron. No 16. — 9c.: uin. (285).

O YHKIMOHAJIBHBIN Bxonno#t tpansucrop; Omurrep; Mcrounuk nuranus; Kosiekrop;
COCTaB TokocTaOMIN3UPYIOMUN TBYXIOJIOCHHUK.
OcobenHoctu YCTpOHCTBO MMEET CYIIECTBEHHOE IMPEUMYILECTBO B CPAaBHEHUU C
IIPOTOTUIIOM.
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AnddepeHumanbHbIN yCUNUTENb C NOBbIWEHHbIM KO3 dULmMeHTOM
ycuneHus

O6o3nauenue — JIY 864

[TopsinikoBbIit HOMep pazpaboTku Nel79

Hanuuue nmatenra

[Tat. 2420864 Poccuiickas denepanusa, MIIKS H 03 F 3/45, 1/32.
[Tpoxonenko H.H., bymsaxos I1.C., CepebpsikoB A.I.;

Ne 2009140101/09; 3asB1. 29.10.2009; ony6u1. 10.06.2011,

bron. No 16. — 15c.: mi. (260).

O yHKIMOHAIBHBIN Bxonnoit auddepennumanbHblii Kackan;, BbeIXogHOW TpaH3UCTOP;
COCTaB HUctounnk HAITpsOKCHUS ITUTAHUS.
OcoOenHoctH YCTpOoNCTBO UMEET CYILIECTBEHHbIE IPEUMYILIECTBA [10 CPABHEHUIO C
M3BECTHBIM 110 KOAPPUIIMEHTY YCUIICHUSI 110 HAPSKEHUIO.
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AnddepeHumanbHbIN yCUNUTENb C NOBbIWEHHbIM KO3 dULmMeHTOM

yCcuneHus

O6o3nauenue — J[Y 148

[TopsinkoBbIit HOMep pazpaboTku Nel80

Hanuuue nmatenra

[Tat. 2416148 Poccuiickas @eneparust, MITIK8 H 03 F 3/45.
[Ipoxonenko H.H., Cepebpsiko A.U., Cemenumes E.A.;

Ne 2009141012/09; 3asB1. 05.11.2009; omry6ut. 10.04.2011,
bron. Ne 10. — 10c.: m. (263).

O YHKIIMOHAJIbHbBIN
COCTaB

Bxonnot  nuddepenumanphbiii  kackan;  TOKOBBI  BBIXOJ;
Bbybepubiit yeunurens; TokoBoe 3epkalo.

OcobOennoctu

YCTpOMCTBO ~ MMEET  CYIIECTBEHHBbIE  IPEUMMyIIEeCTBA IO
kodpduuuenty ycuneHus no HampsbkeHuto (Ky) B cpaBHeHuu c
U3BECTHBIM (D HEepEeHIIMIPOBAHHBIM YCTPOICTBOM.
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ﬂM(b(bepeHuMaanblﬁ ycunntTenb C MarnibiM HanpsXXeHnem cmelleHuns

Hyns

O6o3nauenue — /Y634

ITopsiikoBbIi HOMep pazpadboTku Nel81

Hanuuue nmatenra

[Tat. 2411634 Poccuiickas ®enpepanmsa, MIIK8 H 03 F 3/45.
[Tpoxonenko H.H., Cepebpsaxos A.U., bynsaxos I1.C.;

Ne 2009128298/09; 3asBn. 21.07.2009; ony6s. 10.02.2011,

bron. Ne 4. — 10c.: un. (199).

OYHKIIMOHAJIbHbBIN
COCTaB

Bxonno#t Tpansucrop; Omnopubiii Tok; TokoBbli OydepHbIii
YCUIIUTEb.

OcobOennoctu

YceTpolcTBO yMeHbIaeTcss cucrematuyeckass coctapisitomast Ugy i,
00ycoBJIeHHAs] KOHEUHOU BenuunHOM [ TpaH3ucTopos 3, 4, 9 u ero
pajraloOHHON (WJIM TEMIEPAaTypHO) 3aBUCUMOCTBIO.
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KackogHbin auddepeHumanbHbIn yecunuTesnb ¢ ManbIM
Hanps>keHneM cMeLLeHUs1 Hyns

O603Hauenue — JIY636 | [lopsinkoBbiit HOMep pazpaboTku Nel82

Hanuune narenra [Tat. 2411636 Poccuiickas @eneparus, MITK8 HO3F 3/45.
[Tpoxonenko H.H., bynsaxos I1.C., Mopozos C.A.;
Ne 2009129672/09; 3asBn. 03.08.2009; omy6m. 10.02.2011,
bron. Ne 4. — 13c.: un. (185(2)).

O YHKIMOHAJIBHBIN Bxonnot  mapannenbHO-0anaHCHBIM Kackaa, TOKOBBIH BBIXOJ;
COCTaB BxonHoii TpaH3ucTop.
OcoOenHoctH YCTpPOUCTBO MMEET CYIIECTBEHHOE IPEUMMYIIECTBO B CPABHEHUH C
T depeHInaIbHbIMU YCUITUTENISIMU IPOTOTUIIOM.
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AOunddhepeHumanbHbIM yCUNUTeNb C BbICOKOYAaCTOTHOM KoppeKuuen

O603nauenue — 1Y879 | [lopsakosiit HOMep pazpabotku Nel83

Hannuwne narenra [Tat. 2421879 Poccuiickas denepanusa, MIIKS H 03 F 1/42, 3/45.
IIpoxonenko H.H., bBynsaxos I1.C., Cepebpsaxos A.1.;
Ne 2010118688/09; 3asBn. 11.05.2010; omy6a. 20.06.2011,
bron. Ne 17. — 10c.: mi. (303).

O yHKIMOHAJIBHBIN Bxonnoit Ttpansucrop; IlIuna wuctouHukoB mnwuranHus; Pesucrop
COCTaB KOJUIEKTOPHOW Harpys3KH.
OcobGenHoctu YcTpoicTBO uCob3yeTcs 6a3a BTOPOrO0 BXOJHOTO TPAH3UCTOPA, a

B Ka4YE€CTBC BTOpOﬁ LCIMH YCTAHOBJICHHA CTATHUYCCKOI'O PECIKHUMaA —
0a3a MepBoro BXOJHOTO TPAH3HCTOPA.
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AnddepeHumanbHbIN yeunutenb

O6o3nauenue — J[Y881

[TopsinkoBbIit HOMep pazpaboTku Nel84

Hanuuue nmatenra

[Tat. 2421881 Poccuiickas deneparnus, MIIK8 H 03 F 3/189, 1/42,

3/45. Tlpoxonenko H.H., Cepebpsiko A.U., bynskos I1.C.;
Ne 2010118880/09; 3asBn. 11.05.2010; omy6u. 20.06.2011,
bron. No 17. —10c.: m. (301).

O yYHKIMOHAJIBHBIN Bxonnoit tpansucrtop; IllmHa wucroynuka nwuraHus; Pesucrop
COCTaB KOJUIEKTOPHOW Harpy3KH.
OcobGenHoctu VYcerpoiicTBo peanu3yer 0oJiee BBICOKHE 3HAYEHUS KOIPPUIIUCHTA
YCUJICHUA 110 HAITPSAKCHUIO
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AnddepeHumanbHbIN yCUNUTENb C NOBbIWEHHbIM KO3 dULmMeHTOM
yCUIIeHNS NP1 HU3KOOMHOM Harpys3ke

O603Hauenue — JIY885 | [lopsiakoBbiit HOMep pa3paboTku Nel85

Hanuuue nmatenra

[Ipoxonenko H.H., Cepebpsikos A.U., bynskos I1.C.;
Ne 2010113163/09; 3asB:1. 05.04.2010; omy6u1. 20.06.2011,
bron. No 17. —9c.: un. (290).

[Tar. 2421885 Poccuiickas ®enpepanusa, MIIK8 H 03 F 3/45.

O yYHKIMOHAJIBHBIN Bxonnoit Ttpansucrop; Mcrounumk mnutanus; TokoBoe 3epkaino;
COCTaB M cToyHMK OOPHOTO TOKA.
OcoOenHoctH YCTpoHCTBO MMeeT psAJ  CYIIECTBEHHBIX IPEUMYIIECTB IO

CPaBHEHUIO C U3BECTHOW CXEMOM.
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ﬂM(b(bepeHuMaanblﬁ ycunntenb C CUMMeTPUYHbIM BbiIXOoOAOM

O6o3nauenue — JIY886

[TopsinikoBbIit HOMep pazpaboTku Nel86

Hanuuue nmatenra

[Tatr. 2421886 Poccuiickas ®enepanusa, MIIK8 H 03 F 3/45.
[Tpoxonenko H.H., CepebpsixoB A.U., bymsxos I1.C.;
Ne 2010117811/09; 3asB1. 04.05.2010; omy6a. 20.06.2011,

bron. Ne 17. — 14c.: mi. (299).

O YHKIMOHAJIBHBIN Bxonno#t mauddepenuuanbHblii Kackaa; BbeIXogHOW TpaH3UCTOP;
COCTaB Hcroynuk nuranus.
OcoOenHoctH YCTpONCTBO MMEET CYILECTBEHHbIE MPEUMYILECTBA B CPABHEHHUH C
IIPOTOTHIIOM.
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AnddepeHumanbHbIN yeunutenb ¢ napagasHbiM BbIXOAOM

O603nauenue — JIY887 | [lopsinkoBbiit HOMep pazpaboTku Nel87

Hannuune natenra [Tat. 2421887 Poccuiickas ®enpepanus, MIIK8 H 03 F 3/45.
[Ipoxonenko H.H., Cepebpsiko A.U., bynskos [1.C.;
Ne 2010121697/09; 3asB1. 27.05.2010; ony6a. 20.06.2011,
bron. Ne 17. — 14c.: . (304).

OYHKIIMOHAJIbHbBIN Bxoanoit mapamiensHO-OamaHCHBIN Kackala;, TOKOBBIM BBIXOT;
COCTaB Brixonnoii tpansuctop; Crabunmzarop Toka; MCcTOYHMK NUTaHWUS;
[[lHa MCTOYHMKA TTUTAHMS.
OcoOenHoctu VY CTpoHCTBO UMEET CYIIECTBEHHbIE TPEUMYILECTBA B CPAaBHEHUH C
MIPOTOTHUIIOM.
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AnddepeHumanbHbIN yeunutenb

O6o3naucHne — JIY888

ITopsinkoBbIit HOMep pazpaboTku Nel88

Hanuuue nmatenra

[Tat. 2421888 Poccuiickas deneparnus, MIIK8 H 03 F 3/45, 3/189.
[Tpoxonenko H.H., Cepebpsxos A.U., benuu C.C.;
Ne 2010118881/09; 3asBn. 11.05.2010; omy6a. 20.06.2011,
bron. No 17. — 14c.: mi. (300).

O yYHKIMOHAJIBHBIN Bxonnot muddepenunanbHplii  kackan; [lluHa  HCTOYHHMKOB

COCTaB NIATaHUs; PE3UCTOP KOJUIEKTOPHOUN Harpy3KHy.

OcoOenHoctu YcrpoicTBoO MepCIEeKTUBHA JUIS HCII0JIb30BAHUS B
MUKpo3JieKTpoHHbIX ~CBY  ycrpoiicTBax, peanusyeMbIX IO

texnponeccy SG25VD, He conepxaniemM p-n-p TpaH3UCTOPOB.
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,U,Vl(b(bepeHLl,Vlaanblﬁ ycunntTenb C MarnibiM HanpsXXeHnem cmelleHuns

Hyns

O6o3nauenue — JIY889

[TopsinikoBbIit HOMep pazpaboTku Nel89

Hanuuue nmatenra

[Tat. 2421889 Poccuiickas deneparnusa, MIIK8 H 03 F 3/45, 3/34.
[Tpoxonenko H.H., CepebpsixoB A.U., benuu C.C.;

Ne 2010118687/09; 3asBn. 11.05.2010; omy6m. 20.06.2011,

bron. Ne 17. — 14c.: nn. (302).

O yHKIMOHAIBHBIN Bxonno#t nuddepenunansubiii kackan; ToxoBeiid Beixox; Illuna
COCTaB WCTOYHUK NUTaHWsA; TpaH3UCTOpP AKTUBHOM Harpy3kH; TOKOBOE
3€pKajo.
OcoOenHoctu VY CTpoHCTBO UMEET CYIIECTBEHHbIE TPEUMYILECTBA B CPAaBHEHHH C
IIPOTOTHIIOM.
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KackoaHbin ancpdepeHumnanbHbIN yCUnutenb

O6o3nauenue — JIY890

[TopsinkoBbIit HOMep pazpaboTku Nel90

Hanuuue nmatenra

[Tar. 2421890 Poccuiickas ®enepanusa, MIIK8 H 03 F 3/45.
[Tpoxonenko H.H., CepebpsixoB A.U., bymsxos I1.C.;

Ne 2010116568/09; 3asB1. 26.04.2010; ony6s. 20.06.2011,

bron. No 17. — 14c.: . (293a).

O yYHKIMOHAJIBHBIN Bxonnot  nuddepenumanbubiii  kackan;  TOKOBBI  BBIXOJ;
COCTaB BrixogHol Tpansucrop; TokoBoe 3epkaio.
OcoOenHoctu YCTpolCTBO ~ HMMEET  CYIIECTBEHHbIE  IPEUMYIECTBa IO

KOd(pPUIMEHTY yCHUIICHUSI B CPABHEHUH C IIPOTOTUIIOM
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AnddepeHumanbHbIN yCUNUTENb C NOBbIWEHHbIM KO3 dULmMeHTOM
yCUIIeHNS NP1 HU3KOOMHOM Harpys3ke

O6o3nauenue — J[Y891

ITopsiikoBbIi HOMep pazpadboTku Nel91

Hanuuue nmatenra

[Ipoxonenko H.H., Cepebpsiko A.U., bynskos I1.C.;

Ne 2010117235/09; 3asB81. 29.04.2010; omy6u1. 20.06.2011,

bron. Ne 17. — 10c.: m. (291).

[Tar. 2421891 Poccuiickas ®enpepanusa, MIIK8 H 03 F 3/45.

O yHKIMOHAJIBHBIN Bxonnoit tpansuctop; Komnexrop; Mcrounuk muranus; ToxoBoe
cocTaB 3epKasio; MICTOYHUK OMOPHOTO TOKA.
OcoOenHoctH YCTpoHCTBO MMeEeT psAJ  CYIIECTBEHHBIX IPEUMYIIECTB IO
CPaBHEHMIO C U3BECTHOU cXeMol auddepeHInanbHbIM YCHIUTEIEM.
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AnddepeHumanbHbIN yeunutenb ¢ napagasHbiM BbIXOAO0OM

O603nauenue — J1Y261 | [lopsinkoBeiit HOMep pazpaboTku Nel92

Hannuune natenra [Tat. 2421892 Poccuiickas ®enepanus, MIIK8 H 03 F 3/45.
IIpoxonenko H.H., Bynsaxos I1.C., Cepebpsaxos A.U.;
Ne 2010117996/09; 3asB1. 04.05.2010; omy6u. 20.06.2011,
bron. Ne 17. — 14c.: m. (298).

O YHKIMOHAJIBHBIN Bxonno#t nuddepennmanbublii kackag; IcTOUHUK MUTaHUS.
COCTaB
OcoOenHoctu 3asBisiemasl cxeMa 0COOEHHO NEPCIEeKTUBHA JJIS MCIOJIb30BAHUS B
MUKpO03JIeKTpoHHBIX SiGe uzaenusax CBY yctpoiicTs.
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KackoaHbin ancpdepeHumnanbHbIN yCUnutenb

O603nauenue — KY893 | [lopsakoBsiit HOMep pazpabotku Nel93

Hannuune natenra [Tat. 2421893 Poccuiickas ®enepanusa, MIIK8 H 03 F 3/45.
[Tpoxonenko H.H., bymsxos I1.C., CepebpsikoB A.W.;
Ne 2010119384/09; 3asB1. 14.05.2010; omy6u. 20.06.2011,
bron. No 17. — 14c.: . (2936).

O yYHKIMOHAJIBHBIN Bxonnoit auddepenumanbublii  kKackala; BbeIXogHOW TpaH3UCTOP;
COCTaB VlcTOUHUK HanpsHKEHUs CMEIICHMSL.
OcoOenHoctu YCTpoHCTBO ~ KMMEET  CYIIECTBEHHbIE  IPEUMYIECTBAa IO

K09 PuImeHTy ycuiaeHus: B CPABHEHUH C IIPOTOTUIIOM.
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AnddepeHumanbHbIN yeunutenb

O603nauenue — J1Y894 | [lopsnkoBbiit HOMep pazpaboTku Nel94

Hannuune natenra [Tatr. 2421894 Poccuiickas ®enepanusa, MIIK8 H 03 F 3/45.
[Tpoxonenko H.H., CepebpsixoB A.U., benuu C.C.;
Ne 2010121667/09; 3asB:1. 27.05.2010; omry6ut. 20.06.2011,
bron. Ne 17. — 14c.: m. (308).

O YHKIIMOHAJIbHbBIN Bxognoit muddepeHnmanpHeii  Kacka; Uctounnk nwTaHud;
COCTaB TokoBoe 3epkaiio; J{onmoIHUTENbHBINA TPAH3UCTOP.
OcoOenHoctu Y CTpOoNCTBO UMEET CYIIECTBEHHbIE IPEUMYILECTBA B CPABHEHUHU C
MIPOTOTHUIIOM.
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AnddepeHumanbHbIN yeunutenb

O603Hauenue — JIY895 | [lopsiakoBbiit HOMep pazpaboTku Nel95

Hanuuue nmatenra

bron. Ne 17. — 14c.: . (297).

[Tat. 2421895 Poccuiickas deneparnusa, MIIK8 H 03 F 3/45, 3/34.
[Tpoxonenko H.H., Cepebpsaxos A.U., bynsaxos I1.C.;
Ne 2010117929/09; 3asBn. 04.05.2010; omy6m. 20.06.2011,

O YHKIMOHAJIBHBIN Bxonnot auddepenuuanbHblii  kackan; VICTOYHMK — NUTaHUS;
COCTaB Pe3uctop KoJUIEeKTOpHON Harpy3Ku.
OcobGenHoctu YerpoiicTBO  peanu3yroTcsi  00jiee  BBICOKMM  3HAYCHUSIM

ko3¢ duLMeHTa YCUICHUS 110 HaPSYKEHUIO.
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AnddepeHummanbHbIN yCUNUTENb C NOBbIWEHHbIM KO3¢dUuLmneHToM

ycurneHna no HanpsaxeHur

O6o3nauenue — JIY896

[TopsiikoBbIi HOMep pazpaboTku Nel96

Hanuuue nmatenra

[Tatr. 2421896 Poccuiickas ®enpepanusa, MIIK8 H 03 F 3/45.

[Tpoxonenko H.H., CepebpsikoB A.U., CunbHoB A.A.;
Ne 2010114599/09; 3asBn. 12.04.2010; omry6u. 20.06.2011,
bron. No 17. — 14c.: . (292).

O yHKIMOHAIBHBIN Bxonnoit TPaH3UCTOP; Hcrounuk MIUTAHUS; Pesucrop
COCTaB KOJUIEKTOPHOU Harpy3KHu.
OcoOenHoctH YCTpoHCTBO ~ HMMEET  CYIIECTBEHHbIE  IIPEUMYIECTBAa IO
K02 puImenHTy ycuiaeHus: B CpaBHEHUH C MPOTOTHIIOM.
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KackoaHbin ancpdepeHumManbHbIN YCUINTUTENb C BbICOKOYaCTOTHOM
KoppeKuuen

O603nauenue — Y778 | [lopsinkoBbiit HOMep pazpaboTku Nel97

Hannuune natenra [Tar. 2423778 Poccuiickas ®enepanusa, MIIK8 H 03 F 3/45.
[Ipoxonenko H.H., Cepebpsikos A.U., benuu C.C.;
Ne 2010128162/09; 3as8:1. 07.07.2010; omry6st. 10.07.2011,
bron. No 19. — 8c.: . (312).

O YHKIMOHAJIBHBIN Bxonno#t auddepennmanbublii kKackala; BbeIXogHOW TpaH3UCTOP;
COCTaB IIIrHa ncTOYHMKA TATAHUS.
OcobOennoctn VYcerpoilicTBO MoOKa3biBaeT, 4To BeIMIpeII 10 K, B 1uamnasoHe

CpCI[HI/IX HaCcToT, 3aBUCAIIEM OT YHCIICHHBIX 3H¢’:1‘I€HPII>1 CMKOCTGI\/II
koppekuuu 6 u 14, nocrturaer 30-35 ab, T.€. 6osiee, yem B 10 pas.
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AnddepeHumanbHbIN YyCUNUTENb C HU3KOBONbTHLIMU BXOAHbLIMU
TpaH3UcTOopamm

O603nauenue — IY779 | [lopsinkoBblit HOMep pazpaboTku Nel98

Hannuune natenra [Tatr. 2423779 Poccuiickas ®Deneparmusi, MIIK8 HO3F 3/45.
[Tpoxonenko H.H., CepebpsixoB A.U., benuu C.C.;
Ne 2010129506/09; 3asB1. 15.07.2010; omry6u. 10.07.2011,
bron. Ne 19. — 14c.: mn. (313).

O yHKIMOHAIBHBIN Bxonnot  nuddepenumanphbiii  kackan;  TOKOBBI  BBIXOJ;

COCTaB M cToYHMK OIOPHOTO TOKA.

OcobOennoctu JlnHamuaeckuit Yana3so” W3MEHEHUSA BBIXOHOTO
T pepeHnnaibHOro HaIpsHKEHUS T depeHInaIbHOro
YCUJIUTEIISL.
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KomnnemeHTapHbIM KackoaHbI andcepeHumnanbHbIA yCUnuTenb ¢

napadasHbIM BbIXOA0M

O6o3nauenue — JIY779

[TopsinikoBbIit HOMep pazpaboTku Nel99

Hanuuue nmatenra

[Tatr. 2439779 Poccuiickas ®eneparusi, MIIK8 HO3F 3/45.
[Tpoxonenko H.H., bennu C.C., CepebpsikoB A.I.;

Ne 2010152226/08; 3asB1. 20.12.2010; omy6s. 10.01.2012,

bron. Ne 1. —9c.: nn. (342).

O YHKIMOHAJIBHBIN Bxonnoit Ttpansucrop; Kosmmexrop; I[llmHa wncrouHmka nuTaHus;
COCTaB TokoBoe 3epKkano; IMUTTEPHBIN BXO/I.
OcobGenHoctu YerpoiictBo auddepeHInanbHbIi yCHIUTEIh UMEET CYIIeCTBCHHBIC
MIPEUMYIIIECTBA B CPABHEHUU C IPOTOTUIIOM.
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KackoaHbin ancpdepeHumnanbHbIN yCUnutenb

O6o3nauenue — JIY780

[TopsinkoBbIit HOMep pazpaboTku Ne200

Hanuuue nmatenra

[Tatr. 2439780 Poccuiickass ®eneparus, MIIKS HO3F 3/45.
[Ipoxonenko H.H., Cepebpsikos A.U., byasxos I1.C.;

Ne 2011101718/08; 3asBn. 18.01.2011; ony6s. 10.01.2012,

bron. Ne 1. — 11c.: un. (340).

OYHKIIMOHAJIbHbBIN
COCTaB

BxonHoit Tpan3uctop; McrouHuk mnuraHusg; BcmomorarenbHbIi
TpaH3UCTOP; Pe3uCTOp KOJIIEKTOPHOU HArpy3KH.

OcobOennoctn

VYcerpoiicTBo KackagHbld U epeHIIMPOBAHHBIN YCUIIMTENL TPHU
HU3KOOMHBIX PE3HCTOpax KOJUIEKTOpHOW Harpy3ku 7 u 11
peasin3yrorcsi 0oJjiee BBHICOKME 3HAYEHHS] KOIPPUIIMEHTA YCUJICHUS
10 HANPSHKEHUIO.
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AnddepeHumanbHbIN yCUNUTENb € NOBbIWEHHbIM KO3¢PULMeHTOM
ycuneHus

O603nauenue — JIY783 | [lopsinikoBbiit HOMep pazpaboTku Ne201

Hannuune natenra ITatr. 2439783 Poccuiickas ®enepamus, MIIKS HO3F 3/45.
[Tpoxonenko H.H., bymsxos I1.C., CepebpsikoB A.W.;
Ne 2011102673/08; 3asB1. 24.01.2011; omry6ut. 10.01.2012,
bron. No 1. —9c.: mi. (353).

O YHKIMOHAJIBHBIN TokoBbIll BBIXOJ; OKBUBAJNEHTHBIM pe3uctop Harpy3ku; [lluna
COCTaB VMCTOYHMKA UTaHus; Llenb cmenienns NoTeHalIoB.
OcobenHoctu YCTpOUCTBO UMEET CYIIECTBEHHBIE IPEUMYIIECTBA 110 CPABHEHUIO C

U3BECTHBIM 10 KOA((ULMEHTY YCUJIEHUS [0 HANpPSIKEHUI0 U
4aCTOTHOMY JHAaINa3oHy.
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KackoaHbin ancpdepeHumnanbHbIN yCUnutenb

O603nauenue — JIY784 | [lopsinkoBbiit HOMep pazpaboTku Ne202

Hannuune natenra [Tatr. 2439784 Poccuiickas ®enepanus, MIIK8 HO3F 3/45.
[Tpoxonenko H.H., benuu C.C., bymsxos I1.C.;
Ne 2011103413/08; 3asBn. 31.01.2011; omy6m. 10.01.2012,
bron. No 1. — 11c.: un. (348).

O yHKIMOHAJIBHBIN Bxonnoit nuddepenumanbubiii kackan; Mcrounuk nurtanus; Llens
COCTaB cMmenieHus; BcnomorarenbHbli pe3ucTop.
OcoOenHoctu YerpoiictBo nuddepeHanbHblil yCUIUTEIb IPU UCIIOIb30BaHUU B

Ka4yeCTBE JBYXIIOJIIOCHUKOB HArpy3Ku 11 m 12 mnaccuBHBIX
2JIEMEHTOB UMEET CYUIECTBEHHBIC IIPEMMYILECTBA B CPABHEHHUH C
MIPOTOTUIIOM U APYTHMMH U3BECTHBIMH TEXHUYECKUMHU PEIICHUSMH.
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ﬂM(b(bepeHuMaanblﬁ ycunntTenb € MarnibiM HanpsXXeHnem nnTaHusA

O6o3nauenue — JIV786

ITopsiikoBbIit HOMep pa3zpaboTku Ne203

Hanuuue nmatenra

[Tatr. 2439786 Poccuiickas ®eneparus, MIIKS HO3F 3/45.
[Tpoxonenko H.H., bennu C.C., CepebpsikoB A.I.;

Ne 2011104259/08; 3asBn. 07.02.2011; omy6a. 10.01.2012,

bron. Ne 1. — 10c.: un. (351).

O YHKIMOHAJIBHBIN Bxonno#t Tpansucrop; Bxon ycrtpoiicTBa; OMHUTTEp BXOJHOTO

COCTaB TpaHn3uctopa; BcnomorartensHbiii pe3uctop; TokoBoe 3epkalo;
IlyHa MCTOYHMKA MUTAHMUSL

OcoOenHoctu YerporicTBo muddepeHIManbHbIN yCUIIUTENb NpeaIaraeMas cxema

HMECT CYHICCTBCHHEBIC ITPCUMYIICCTBA.
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KackoaHbin ancpdepeHumnanbHbIA YCUNUTENb € NOBbIWEHHbIM
Ko3adhpmumeHTOM ycuneHus

O6o3nauenue — JIY787 | lopsankoBsiit HoMep pazpadboTku Ne204

Hannuune natenra [Tatr. 2439787 Poccuiickas ®eneparnus, MIIK8 HO3F 3/45.
[Ipoxonenko H.H., bennu C.C., Haymo M.B.;
Ne 2011104261/08; 3asBn. 07.02.2011; omy6a. 10.01.2012,
bron. Ne 10. — 10c.: m. (347).

O YHKIMOHAJIBHBIN Bxonnoit  nuddepenunanbHbplii  kackan; llemp  cMemeHus
COCTaB MOTEHIMAIOB; VICTOUHHMK MUTAHUSL.
OcoOenHoctH YerpoiictBo  nuddepeHIMaNbHBI  YCUIIUTENb  CPABHUTEIBHO

HU3KOOMHBIX pE3HCTOpax KOJUIEKTOpHOM Harpy3ku 12 u 14
peanin3yrorcsi 0oJjiee BBHICOKME 3HAYEHHS] KOIPPUIIMEHTA YCUJICHUS
110 HANPSHKEHHUIO.
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KackogHbin auddepeHumanbHbIn ycunuTesb ¢ ManbIM

HanpsaxeHnem nutaHusA

O6o3nauenue — J[Y314

[TopsiikoBbIil HOMep pazpaboTku Ne205

Hanuuue nmatenra

[Tatr. 2441314 Poccuiickas Deneparnus, MIIKS HO3F 3/45.
[Tpoxonenko H.H., bynsaxos I1.C., bennua C.C.;

Ne 2011100184/09; 3asBn. 11.01.2011; omy6m. 27.01.2012,

bron. No 3. — 12c¢.: un. (344).

OYHKIIMOHAJIbHBIN
COCTaB

Bxonnot  nuddepenumnanbhpiii  kackan;  TOKOBBI  BBIXOJ;
BeixonHoi  TpaH3uctop; VICTOYHMK HampspKEHUS  CMEILCHHS;
Koutekrop.

OcobOennoctu

YerpoiicTBo MTOBBIIIAECTCS HE TOJIBKO 3¢ dEeKTUBHOCTh
UCIOJIb30BAHUS  HAIPSDKEHMH  HCTOYHUKOB IUTaHUS, HO U
CYLIECTBEHHO yay4dlIaeTcs BXonHOe  auddepeHnranbHOe
CONPOTHUBIICHHE U KOAhDUIIMEHT 0CIa0IeHUsT BXOAHBIX CUH(A3HBIX
HaIpsHKECHUH.
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ﬂM(b(bepeHuMaanblﬁ ycunntTenb € MarnibiM HanpsXXeHnem nntTaHuA

O6o03nauenue — J[Y316

[TopsinikoBbIit HOMep pazpaboTku Ne206

Hanuuue nmatenra

ITat. 2441316 Poccuiickas Denepanus, MIIKS HO3F 3/45.

[Tpoxonenko H.H., CepebpsikoB A.U., Kprokos C.B.;
Ne 2011104277/09; 3as8:1. 07.02.2011; omy6u. 27.01.2012,
bron. Ne 3. — 10c.: un. (354).

O YHKIMOHAJIBHBIN Bxonno#t tpansuctop; Owmwurrep; llluHa wHCcTOYHMKA MUTaHUS;
COCTaB Koutekrop.
OcoOenHoctH YCTpOHCTBO HMMEET CyYIIECTBEHHbIE IPEUMYILIECTBA M  MOJXKET

obecrieunBaTh CpPAaBHUTEIBHO OOJIBIIOE OCIAOJICHHE BXOIHBIX
CHH(baSHBIX CUTHAJIOB IPH MAJIBIX HAIIPSKCHUAX ITUTAHUA.

1
H

0
o +EY

21

12 f] 2o

Brix.2

o— I ———o
U 8 Nm‘) 1 i
1 v |v poe U
4[ Iy L Io élo :

-
| QS \ /L{‘J y i
I
I
! UaG\ Uss.13 .14 Ussa !
|
|
1
210& I l 1
0
Io | v
v
"
U rl U *
16 nrl6 17 U 17
fad 4 fad
Knpr1 Kozl
i12.16~ - i12.177 -
U;| 3
Urrr17 E(_)
= o~k
4
. Koc.co
70
601 -3dB(144.3MHz, 56.48dB)
501 New Scheme
40
. 301
=]
z
(=]
> 20] Prototype
) R i e e e e D LS
0 ~e
0 i 2= £ =
-20 ; ! ! ! !
106 107 108 109 1010 1011
freq (Hz)

277



ﬂM(b(bepeHuMaanblﬁ ycunntTenb C ManbiM HanpsXXeHnem nntTaHuA

O603nauenue — IY116 | [lopsinkoBeiit HOMep pazpaboTku Ne207

Hannuune natenra [Tat. 2444116 Poccuiickas ®enepamus, MIIK8 HO3F 3/45.
[Tpoxonenko H.H., Cepebpsaxos A.W., bennua C.C.;
Ne 2011104898/08; 3asB1. 09.02.2011; omy6u. 27.02.2012,
bron. Ne 6. — 8c.: mi. (355).

O YHKIMOHAJIBHBIN Bxonno#t tpansuctop; Owmwurrep; llluHa wHCcTOYHMKA MUTaHUS;
COCTaB Kosutekrop; TokoBoe 3epkasno; JlonoJIHUTENbHBIN TPAHZUCTOP.
OcoOenHoctH YcrpoiictBo umeeT 0osiee BBICOKME 3HaueHUs Kodgp¢uuueHTa

ocnaOneHuss BXOAHBIX CHH(a3HbIX curHanoB  (Kocop) 1pu
CPaBHHUTEIBbHO HU3KOOMHOM JIBYXITOJIFOCHHKE .
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D,Vl(b(bepeHLl,Vlaanblﬁ ycunntTenb C ManbiM HanpsXXeHnem nntTaHuA

O6o3nauenue — JIY117

ITopsinikoBbIit HOMep pazpaboTku Ne208

Hanuuue nmatenra

ITat. 2444117 Poccuiickas ®Denepanms, MIIK8 HO3F 3/45.
[Tpoxonenko H.H., Cepebpsaxos A.W., bennua C.C.;

Ne 2011105568/08; 3asB1. 14.02.2011; omy6u1. 27.02.2012,

bron. Ne 6. — 6¢.: mi. (357).

O YHKIMOHAJIBHBIN Bxonno#t tpansuctop; Owmwurrep; llluHa wHcTOYHMKA TUTAHUS;
COCTaB TokoBoe 3epkano; Becriomorarenbhblii Tpan3uctop; Kosekrop.
OcoOenHoctH YcTpoiicTBO 00ecrnieunBaeT MoBbIIeHNE Ry, yMEHbIIIEHHE BXOHBIX
cratudeckux TOKOB (Izx1, Isx2) TpPHM  HOCTAaTOYHO BBICOKOM
ocyiabJieHnu CUH(a3HbIX CUTHAJIOB.
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KomnnemeHTapHbin ancdepeHUnanbHbIN yCUnuTesnb

O6o3Hauenue — J{Y423

[TopsiikoBbIi HOMep pazpaboTku Ne209

Hanuuue nmatenra

[Tat. 2450423 Poccuiickas ®enepanus, MITK8 HO3F 3/34, 3/45.
IIpokonenko H.H., CepebpsikoB A.M., bemnu C.C.; Ne
2011109340/08; 3asBn. 11.03.2011; omy6m. 10.05.2012, brom. Ne
13. —11c.: m. (3596).

O yHKIMOHAIBHBIN Bxonnoit Ttpansucrtop; Komnexkrop; ToxoBoe 3epkano; IlluHa

COCTaB MCTOYHHUKA MUTAHUS.

OcoOenHoctu YcerpoiicTBo 0051a1a€T CyIIECTBEHHBIMU ITPEUMYIIIECTBAMU B
CpPaBHEHUHU C KOMIUIEMEHTAPHBIM JU(depeHITUATbHBIM YCUITUTEIEM
IIPOTOTUIIOM.
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AByxKaHanbHbIN AnddepeHUnanbHbIA YyCUNTUTENb

O603nauenue — Y078 | [lopsinkoBbiit HOMep pazpaboTku Ne210

Hannuune natenra [Tatr. 2452078 Poccuiickas ®enepamus, MIIKS HO3F 3/45.
Manbimes  W.B., Kpyruunckuit C.I., Ilpoxonmenxko H.H.,
Crapuenko E.U., TaBmunkuit A.M.; Ne 2011114438/09; 3asBm.
13.04.2011; omy61. 27.05.2012, Bron. Ne 15. — 8c.: mi. (202).

O yYHKIMOHAJIBHBIN [Tapadasnueiii Bbixon; Mcrounuk curnana; TokoBoe 3epkalio;

COCTaB Pesucrop narpysku; Bxonnoit 6ydepnsiii moBToputeins; Mcrounuk
MTUTAHMUS.

OcoOenHoctH VYcrpoiictBo  BbmonHser  Qynkumn  CBUY-ycwiurens  u
(dazopacmienurensi,  00€CIEUMBAIONIETO  BBICOKOKAYECTBEHHOE

npeoOpa3oBaHue B auamnazoHe 4dactoTr 1o 6-8 [T oxHodazHoro
CUTHAJIa B JIBa NPOTHUBO(DA3HBIX.
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KackogHbin anddepeHumanbHbI yCUNUTENb C NOBbIWEHHbIM

Ko3adhpmumeHTOM ycuneHus

O6o3nauenue — JIV756

[TopsiikoBbIit HOMep pa3zpaboTku Ne211

Hanuuue matenrta

[Tat. 2455756 Poccuiickas ®enepanus, MITK8 HO3F 3/34, 3/45.
ITpoxonenko H.H., Cepebpsikos A.U., [TaxomoB U.B.;

Ne 2011134147/08; 3asB1. 12.08.2011; omy6u. 10.07.2012,

bron. Ne 19. — 10c.: mi. (376).

OYHKIIMOHAJIbHbBIN
COCTaB

Bxonnoit muddepeHnnanbHbIN KacKaJ; Brixognon
muddepennnanbablii kKackan; Komiekrop.

OcobOennoctu

YCTpoCTBO IPU HU3KOOMHBIX PE3UCTOPAX KOJJIEKTOPHOM Harpy3Kku
17 u 18 peanusyrorcst OoJiee BBICOKHE 3HAuY€HUS KOAPPHUIIMEHTA
YCWJICHMS! 10 HAIPSKEHHUIO.

70

HoBas cxema

60

-306: 57.96aB6, 49.315MI'y, )\

50

40

\

[poToTKn

20

KoadhuumeHT yeunenus, ob

10

\

\

102 10° 10* 10° 108 107 108 10° 10"
YacToTa, 'y,

282



AOunddepeHunanbHbIi yCUNUTeNb C NOBbIWEHHbIM ocrabneHnem

BXo4HOro CMHq)a3HOFO CurHana

O6o3nauenue — JIV455

[TopsiikoBbIN HOMep pazpaboTku Ne212

Hanuuue nmatenra

[Tat. 2458455 Poccuiickas ®enepamus, MIIKS HO3F 3/45.
[Tpoxonenko H.H., bennu C.C., Kptokos C.B.;

Ne 2011111676/09; 3asBn. 28.03.2011; omy6s. 10.08.2012,

bron. Ne 22. — 10c.: mi. (364).

O YHKIMOHAJIBHBIN Bxonno#t tpansuctop; Owmwurrep; llluHa wHCcTOYHMKA MUTaHUS;
COCTaB Tpaunsucrop.
OcoOenHoctH YcTpolicTBO MMeeT JIydiinid KOAPOUIUEHT OCiIaliieHns BXOIHBIX

cH(a3HbIX CUTHAJIOB.
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KackoaHbin ancpdepeHumnanbHbIN yCUnutenb

O6o3nauenue — JIY703

ITopsiikoBbIi HOMep pazpaboTku Ne213

Hanuuue nmatenra

[Tatr. 2463703 Poccuiickas ®enepamus, MIIKS HO3F 3/45.
[Tpoxonenko H.H., bennu C.C., CepebpsikoB A.1.;

Ne 2011145837/08; 3asn. 10.11.2011; omy6m. 10.10.2012,

bron. Ne 28. — 11c.: . (414).

O YHKIMOHAJIBHBIN Bxonnoit auddepennmanbublii kKackan; BbeIXogHOW TpaH3UCTOP;
COCTaB HcTouHuK HampspkeHUs cMelleHus; OMuTTep; VICTOUHUK MUTaHus;
TokoBO€ 3epKalio.
OcoOenHoctu YcTpolcTBO MMeEeT B Juana3oHe pabodyuX 4YacTOT CYILECTBEHHBIE
MpEeUMYyIIecTBa MO KOXPPUIUEHTY YCUJIEHUS B CPaBHEHUH C
IIPOTOTHIIOM.
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AnddepeHumanbHbIN yCUnuTenb NnepeMeHHOro Toka

O6o3nauenue — J[Y981

ITopsiikoBbIil HOMep pazpaboTku Ne2142

Hanuuue nmatenra

[Tar. 2422981 Poccuiickas ®enpepanus, MIIK8 H 03 F 3/45.
[Tpoxonenko H.H., Cepebpsaxos A.U., beanu C.C.

Ne 2010121019/09; 3asB1. 24.05.2010; omy6u. 27.06.2011,

bron. Ne 18. — 14c.: mi. (3086).

DyHKIIMOHAILHEIN Bxomnoit mudbdepennmnansabiii kackan, IllnHa ncToyHUKa MATAHUS,
b &
COCTaB ToxoBoe 3CPKaJO.
OcoOenHoctu 3asBisiemMasi cxema 0COOEHHO NEepPCIEeKTUBHA JUI UCIIOJIb30BaHUs B
MUKpOo3JIeKTpoHHBIX CBY ycTpolicTBax.
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KackoaHbin ancpdepeHumnanbHbIN yCUnuTenb

O603nauenue — JIY500 | [HopsiakoBbiit HOMep pa3paboTku Ne215

Hannuune natenra ITatr. 2468500 Poccuiickas ®enepamus, MIIKS HO3F 3/34.
[Tpoxonenko H.H., Cepebpsxos A.U., bymsxos I1.C.,
No 2011141485/08; 3asBn. 12.10.2011; omy6m. 27.11.2012,
bron. Ne 33. — 10c.: mi. (416).

O yYHKIMOHAJIBHBIN Bxonnot  nuddepenumnanbupiii  kackan;  TOKOBBI  BBIXOJ;
COCTaB OmutrrepHas uenb; ILluna wucrounuka nuranus; Komnekrop;
Tpanzucrop; TokoBoe 3epkaino.
OcoOenHoctu YCTpolCTBO MMEET B Juana3oHe pabdoyuX 4YacTOT CYIECTBEHHBIE
MpPEeUMYIIECTBA MO KOAXPPUIMEHTY YCHUJIEHUS B CpPaBHEHUH C
IIPOTOTUIIOM.
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KackoaHbin ancpdepeHumnanbHbIN yCUnutenb

O6o03nauenue — J[Y502

[TopsinikoBbIit HOMep pazpaboTku Ne216

Hanuuue nmatenra

ITat. 2468502 Poccuiickas ®eneparmus, MIIK8 HO3F 3/45.
[Tpoxonenko H.H., Paquenxo B.A., beanu C.C.;
Ne 2011136623/08; 3asB1. 02.09.2011; omy6m. 27.11.2012,
bron. No 33. — 9c.: un. (388).

O yYHKIMOHAJIBHBIN Bxonnoit Tpansucrop; Omutrep; Mcrounuk nutanus; BsixonHoit
COCTaB Tpan3ucrop; llens Harpy3ku.
OcoOenHoctu B ycrpoiicTBe MOBBIIAETCA BEPXHASA TIPAaHUYHAS 4YaCTOTA, YTO
SABIISICTCA €€ CYHIGCTBGHHI)IM HpeI/IMyHIGCTBOM.
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KomnnemeHTapHbin audcdepeHumanbHbIn ycunutens ¢

napad)asHbIM BbIXOA40M

O6o3nauenue — JIY504

[TopsinkoBbIit HOMep pazpaboTku Ne217

Hanuuue nmatenra

ITatr. 2468504 Poccuiickass ®eneparus, MIIK8 HO3F 3/45.
[Ipoxonenko H.H., bennu C.C., Cepreenko A.U.;

Ne 2011134149/08; 3asBn. 12.08.2011; omy6m. 27.11.2012,

bron. Ne 33. — 12c.: mi. (371).

O yHKIMOHAIBHBIN Bxonno#t tpansucrop; Owmurrep; TokoBoe 3epkano; Illuna
COCTaB MCTOYHHKA ITUTAHUS,
OcoOenHoctH YCTpONCTBO MMEET CYIECTBEHHbIE MPEUMYILECTBA B CPAaBHEHHUH C
IIPOTOTUIIOM.
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KackoaHbin ancpdepeHumnanbHbIN yCUnutenb

O6o3nauenue — JIV465

ITopsinikoBbIil HOMep pazpaboTku Ne218

Hanuuue nmatenra

[Tat. 2469465 Poccuiickas deneparnusa, MIIK8 HO3F 3/34, 3/45.
[Tpoxonenko H.H., ITaxomos 1.B., bennua C.C.;

Ne 2011144559/08; 3asn. 02.11.2011; omy6a. 10.12.2012,

bron. No 34, — 12c.: mi. (415).

O yYHKIMOHAJIBHBIN Bxonno#t tpansuctop; llluHa wHcTOYHMKA NUTaHUS; OMUTTED;

COCTaB Koutekrop.

OcobGenHoctu YerpoiictBo umeet 6osiee yem B 10 pas mydiiee ycuiieHne, KOTOpoe
MOKET WU3MEHSThCA 3a cyeT TOKa BTOPOTO 13
TOKOCTAOMJIM3UPYIONIETO AByXMoatocHuka [13=13.
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ﬂM(b(bepeHuMaanblﬁ ycununtenb C paclUMpeHHbIM ANnana3oHOM
n3MeHeHuss BXoAHOro CMHq)a3HOFO CUrHana

O603nauenue — JIY953 | [lopsinkoBbiit HOMep pazpaboTku Ne219

Hannuune natenra [Tat. 2474953 Poccuiickas ®enepanus, MIIKS HO3F 3/34.
[Tpoxonenko H.H., benuu C.C., [Taxomos 1.B.;
Ne 2012100205/08; 3asBn. 10.01.2012; omy6m. 10.02.2013,
bron. Ne 4. — 9c.: mn. (433).

O YHKIIMOHAJIbHbBIN Bxoanoit muddepenumansusiii kackan, lllnaa ucrounnka nuTanus;
COCTaB BbIX01HOM 1 BXOHOW TPaH3UCTOP; DMUTTEP.
OcoOenHoctH YcrpolicTBO  0051a1a€T  CYIIECTBEHHBIMU — MPEUMYIIECTBAMU B

CpPaBHEHUU C MPOTOTUIIOM IO BEIIMYUHE U max.
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PagunaumoHHo-cTonknin anddepeHumanbHbIi ycunuTtenb

O6o3nauenue — JIY940

[TopsinkoBbIit HOMep pazpaboTku Ne220

Hanuuue nmatenra

ITat. 2475940 Poccuiickas ®eneparmus, MIIKS HO3F 3/34.
[Ipoxonenko H.H., CepebpsikoB A.U., bynsxos I1.C.;

Ne 2011150792/08; 3asBn. 13.12.2011; ony6a. 20.02.2013,

bron. Ne 5. — 11c.: un. (430).

OYHKIIMOHAJIbHbBIN Bxoanoit auddepennmansubiii kackaa; OOmas 3MUTTEpHas 1ETb;
COCTaB Koutekrop.
OcobeHHoCTH YCTpolCTBO UMEET CYIIECTBEHHBIE MPEUMYIIECTBA 10 CPABHEHUIO C
IPOTOTUIIOM IO YPOBHIO paJuanMoOHHOW crabmibHOCcTH Ky 1
BO3MOYKHOCTH YIIPABJIATh XapaKTEPOM ATON 3aBUCHUMOCTH.
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AnddepeHumanbHbIN yCUNUTENb C KOMMNJIEMEeHTapHbIM BXOAHbIM

KaCKagaom

O6o3nauenue — J[Y941

[TopsiikoBbIN HOMep pazpaboTku Ne221

Hanuuue nmatenra

[Tat. 2475941 Poccuiickas ®eneparmusi, MIIK8 HO3F 3/34.
[Tpoxonenko H.H., benuy C.C., [laxomos 1.B.;

Ne 2012100199/08; 3asBn. 10.01.2012; omy6a. 20.02.2013,

bron. No 5. — 11c.: un. (439).

OYHKIIMOHAJIbHbBIN
COCTaB

Bxonno#t u BeixogHou tpansuctop; Komekrop; [llnHa ucrtounnka
nuTaHus;  OmutTep;  JlONMOJHUTENbHBIH  HEMHBEPTUPYIOLIMMA
YCHJIUTENb.

OcobOennoctu

YcerpoiicTBo He 3aBUCHT OT AuddepeHIInaIbHOTO COMPOTUBICHUS U
pe3yJbTaThl KOMIIBIOTEPHOTO MOJIEIMPOBAHUS MOKa3bIBAIOT, YTO HA
OCHOBE MpeIaraeMoro muddepeHnanTbHOTO YCHIIMTEIIS
peayn3yroTcsl IIHUPOKOIOJIOCHBIE JipaiiBepbl TuddepeHInaIbHbIX
JUHUN  CBSI3M  YCUJIUTENIM MOILHOCTH, (ha30paclIenuTenud ¢
MOBBIIIEHHBIM KOA()(UIIMEHTOM YCUIICHUS.
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6. LIWPOKOMONOCHDbIE YCUNTUTENMW.

LLnpokononocHbIn ancpdepeHUnanbHbIN yCUnNuTesnb

O603nauenue — J1Y942 | [lopsinkoBbiit HOMep pazpaboTku Ne222

Hannuune natenra [Tat. 2475942 Poccuiickas ®enepamus, MIIKS HO3F 3/34.
[Tpoxonenko H.H., benuu C.C., [Taxomos U1.B.;
Ne 2012103439/08; 3asB1. 01.02.2012; omry6ut. 20.02.2013,
bron. No 5. — 10c.: un. (443).

OYHKIIMOHAJIbHbBIN Bxoanoit kackam, OOmast smuttepHas uenb; lllnHa wncTouHmka

COCTaB nuTaHus; BeixogHoi Tpansucrop; Omuttep; bybepHsiit ycunuTens;
Koutekrop.

OcoOenHoctu YcTpoiicTBO pean3yroTcs LIMPOKOIIOJIOCHBIE NpaiiBepsl

mupdepeHunanbHblX  JIMHUM  CBSI3U, YCWIWTEIUM  MOILIHOCTH,
(hazopacuenuTeny ¢ NOBBIIIEHHBIM KO3()QUIIMEHTOM YCHIICHUS.
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KackoAHbIN LLMPOKOMNOMOCHbLIN YCUNUTErb

O603nauenue — [11Y878 | [lopsiakoBbiit HOMep pazpaboTku Ne223

Hammune nareHTa [Tat. 2421878 Poccuiickas Denepanus, MIIK8 HO3F 1/22, 3/42.
[Ipoxonenko H.H., Kpyrunnckuit C.I'., byasxos I1.C.;
Ne 2010116767/09; 3asB1. 27.04.2010; ony6s. 20.06.2011,
bron. Ne 17. — 14c.: mi. (296).

O YHKIMOHAJIBHBIN Bxonno#t mpeoOpa3zoBarenb HampsbkeHUE TOKa; TOKOBBIH BBIXOJ;
COCTaB [1lnHa NCTOYHMKA IUTAHMSL.
OcoOenHoctu YCTpONCTBO IIMPOKOMOJIOCHBIM YCWJINTENb TNPU HU3KOOMHBIX

PE3UCTOPAX KOJUIEKTOPHOM HAarpy3KH pean3yroTcsi 0ojiee BbICOKUE
3HaYeHUs! KOYPPUIIMEHTA YCUIICHHS TI0 HAIPSDKEHUIO.
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LLInpoKoNnonocHbIN ycunuTenb

0O603nauenue — [11Y880 | [lopsinkoBbiit HOMep pazpaboTku Ne224

Hannuue natenra [Tat. 2421880 Poccuiickas denepanusa, MIIKS H 03 F 1/42, 1/22,
3/189. Ilpokonenko H.H., Bymskos I1.C., Cepebpsixos A.I.;
Ne 2010119325/09; 3asBn. 13.05.2010; omy6m. 20.06.2011,
bron. Ne 17. — 8c.: un. (305).

O YHKIMOHAJIBHBIN Bxonno#t Tpan3ucropHbiii kackan; Mcrounuk curnana; OO6mas
COCTaB IIMHA MCTOYHMKA nuTaHus; Llenp cMelleHus NOTEHIMANOB;
OmMutrep; ToKOCTaOMIM3UPYIOIIMHA JIBYXITOJTIOCHHUK.

OcoOenHoctu [Ipennaraemplii HaAOOpP CXEMOTEXHUYECKUX PEIIEHUN oOecreunBaeT
cymectBeHHbIN (20/30 ab) BeIUrpbI 110 KO3PPUIHEHTY YCUITICHUS
B IIMPOKOMNOJIOCHBIX YCUITUTEIISX.
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LLInpoKoNnonocHbIN ycunuTenb

O6o3nauenne — [11Y071

ITopsiikoBbIil HOMep pa3zpaboTku Ne225

Hanuuue nmatenra

ITatr. 2427071 Poccuiickas ®eneparmusi, MIIK8 HO3F 3/45.
[Ipoxonenko H.H., Bynsxos I1.C., Cepebpsaxos A.1.;

Ne 2010121636/09; 3asB:1. 27.05.2010; omy6u. 20.08.2011,

bron. Noe 23. — 11c.: mi. (311).

O yYHKIMOHAJIBHBIN Bxoanoii tpansucrop; Komnekrop; [lIlnna uctounnka nuraHus.
COCTaB
OcobGenHoctu 3asBIsIeMOE CXEMOTEXHHMYECKOE PEIICHHE XapaKTepHu3yeTcs Oosiee

BBICOKMMH 3HAYESHUSIMI OCHOBHBIX KQUeCTBEHHBIX ITOKa3aTeIeil.
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LLInpoKononocHbIN ycunuTenb

0O603nauenue — [11Y669 | [lopsinkobiit HOMep pazpaboTku Ne226

Hannune natenra [Tatr. 2432669 Poccuiickass ®Deneparmusi, MIIK8 HO3F 3/50.
[Tpoxonenko H.H., CepebpsixoB A.U., byasxos I1.C.;
Ne 2010142332/09; 3asB1. 15.10.2010; ony6a. 27.10.2011,
bron. Ne 30. — 9c.: un. (315).

O yYHKIMOHAJIBHBIN BxonHoil TpaH3ucTOpHBIM Kackax;, Mcrounuk nuranus; Pesucrop
COCTaB KOJUIEKTOpHOUW Harpy3ku; Kosmekrtop; [JomoaHUTENbHOE TOKOBOE
3epKaJIo.
OcobeHHoCTH 3asiBiIsieMO€ YCTPONWCTBO MOKA3bIBAE€T JPYTHe BOZMOKHOCTH.
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LLInpoKononocHbIN ycunuTenb

0O603nauenue — [11Y227 [TopsinikoBbIit HOMep pazpaboTku Ne227

Hannuune natenra ITat. 2436227 Poccuiickas @enepanus, MIIKS HO3F 3/45.
IIpoxonenko H.H., bynskos II.C., T'pumkoB B.H.; 3asBin.
24.11.2010; ony6s1. 10.12.2011, Bron. Ne 34. — 10c.: un. (326).

DyHKIMOHANBHBIN cocTaB  BxoaHoit Tpan3uctop; McrouHuK nuraHus.

OcoOenHoctu 3asBisieMbld  IIUPOKOMNOJIOCHBI  YCHUJIUTENb  XapaKTepU3yeTcs
6oJiee mupokuM (B 2+3 pa3a) 4aCTOTHBIM JTMAITA30HOM.
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UJVIpOKOI'IOHOCHbIﬁ ycunuTtenb C Hapaq)a3HblM BbIXO0A4AOM

O603nauenue — [11Y225 | [lopsinkoBbiit HOMep pazpaboTku Ne228

Hannuune narenra [Tat. 2436225 Poccuiickas Denepanus, MIIK8 HO3F 3/34, 1/32.
[Tpoxonenko H.H., bymsxos I1.C., CepebpsikoB A.I.;
Ne 2010151052/08; 3asBn. 13.12.2010; omy6m. 10.12.2011,
bron. Ne 34, — 9c.: un. (341).

O YHKIMOHAJIBHBIN Bxonnoit Tpansucrop; HMcrounuk curnana; Pesucrop; Iluna
COCTaB VCTOYHHUKA MMUTAHUSI.
OcoOenHoctH YCTpONCTBO MIMPOKONOJOCHBIA YCHIMTENb 3HAYUTENbHO JIydlle,

4eM KJIACCHYECKUH IIMPOKONOJOCHBIM yCHIMTENb Ha 0ase
Iu(pepeHInaIbHOr0  KacKajla, BBIIOJHAIOUIETO  TaKyl  Ke
¢yHKIMIO TIO0 TpeoOpa3oBaHUI0 OAHO(MA3HOTO CHUrHajda B JiBa
poTuBO(A3HBIX U HECKOJBbKO Xyxke, yeM lIIY-nmporoTun, koTopblit

HE BBITIOJIHSET (byHKIMIO (dhopMHpoBaHUS BBIXOTHBIX
POTUBO(DA3HBIX CUTHAJIOB.
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UJVIpOKOI'IOHOCHbIﬁ ycunnTenb TOKa

O6o3nauenne — 111468

[TopsinikoBbIit HOMep pazpaboTku Ne229

Hanuuue nmatenra

[Tat. 2467468 Poccuiickas ®eneparus, MIIK8 HO3F 3/00.
IIpokonenko H.H., bynskos II.C., KobGaciok H.B., Ilaxomos
N.B.; No 2011142544/08; 3asBa. 20.10.2011; omy6n. 20.11.2012,
bron. Ne 32. — 9c.: un. (419).

O yHKIMOHAJIBHBIN Bxonnoit Tpanzucrop; Omurrep; lllnna ncrounnka nuTaHusl.
COCTaB
OcoOenHoctu YcerpoiictBo BbinonHser ¢yHkuuu CBUY-ycunurens Ttoka mpu
- +
HAMPSOKCHUSX THTAHUS El(1 ) = IL5B= El(1 ), YTO HENOCTHKUMO B
paMKax M3BECTHBIX TEXHUYECKUX PEIIECHUHN.
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UJVIpOKOI'IOHOCHbIﬁ noBTOopUTESsib HanNpsAXxXeHuUA

Oo0Oo3uauenne — [ITH419

[TopsiikoBbIi HOMep pazpadboTku Ne230

Hanuuue nmatenra

ITar. 2519419 Poccuiickas ®enepanus, MIIK8 HO3F 3/50.
IIpoxonenko H.H., bynsxos I1.C., ITaxomos U.B., CyBopos B.B.;
Ne 2013107430/08; 3asBn. 19.02.2013; ony6n. 10.06.2014, Broa.
No 16. — 11c.: mi. (519).

O yHKIMOHAJIBHBIN Bxoanoil Tpan3ucTop; Ynpasisironiui BeIBOA; VICTOYHUK BXOJAHOTO
COCTaB curHana; WMmxexrtupyrommuii BbBOJ; IllMHAa McTOYHMKA TNUTAHUSA,

Konnencarop Harpy3Ku; JIOTIOJIHUTEBHBII IIOBTOPHUTEIIb

HaIpsKECHUH.
OcoOenHoctH YCTpOoUCTBO MMEET CYHIECTBEHHBIE NMPEUMYIIECTBA M0 AWANA30HY

pabounx yacToT (Ha MajoM CUTHalE) U ObICTpoAeWcTBUIO (TpU

MMITYJIbCHOM M3MEHEHUH BXOJHOTO HANPSKEHUs).
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LLIMpOoKONONOCHbLIN yCUNUTESNb MOLLHOCTA C MaribiM YPOBHEM
HeJNIMHEeMHbIX UCKaXXeHUU U LLIYMOB

O603nauenue — [11Y378 | [lopsinkoBblit HOMep pazpaboTku Ne231

Hannuune natenra [Tat. 2536378 Poccumiickas Depepanus, MIIK HO3F 1/26. /
[Tpoxonenko H.H., bynskos I1.C., [Taxomos W.B., bermsipos B.B.;
No 2013114684/08; 3asBn. 01.04.2013; omy6a. 20.12.2014,
bron. Ne 35. — 10c.: mi. (526).

O yYHKIMOHAJIBHBIN WNHBepTupyron il  BBIXOJHOW  KacKaz; HcTouHnMK  BXOJIHOTO

COCTaB HanpspkeHus; Llens Harpysku; JlononHuTenbHelil pesuctop; O0muit
y3el.

OcoOenHoctu YcrpolicTBO  0051a1aeT  CYIIECTBEHHBIMU — IPEUMYLIECTBAMU B

CPaBHEHMM C IPOTOTUIIOM IO YPOBHIO IOJABJICHMSI HETUHEHHBIX
UCKaXeHMM u  myMmoB. Kpome 3TOro, Kak NOKa3bIBaeT
MOJIENIMPOBAaHKE, TMpeiaraemas crpykrypa ILHYM no3Bosser
MOBBICUTh MAaKCUMAJIbHYI0 CKOPOCTb HApacTaHHs BBIXOJHOTO

HAMPSOKCHHUS YCTPOWCTBA B IEJIOM IPH MAJbIX 3HAYCHHUSIX B
BBIXOJIHOM HHBEPTUPYIONIEM KacKaJe.
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7. 3BBUPATEJIbHbIE YCUTTUTENMW.

U3bupatenbHbIn ycunutenb

O6o3nauenne — UY675

[TopsiikoBbIit HOMep pazpaboTku Ne232

Hanuuue nmatenra

[Tat. Ne 2507675 P®, C1, MIIK HO3F 3/45, HO3H 11/00, HO3K
5/00. Ilpoxonenko H.H., ®enocee C.B., Kpyrumnckuit C.I'.,
2012132336; 3aas. 27.07.2012; Omy0m.

20.02.2014, Bron. NeS. — 15 c.: nun. (464).

Omu AT.; Ne

OYHKIIMOHAJbHbBIN
COCTaB

Hcrounuk BxonHoro Hamnpsbkenus; Tpansucrtop; Komnekrop; [nna
ncToYHMKa nutanus; Pesuncrop; Konpencarop.

OcobOennoctn

VYcerpoiicTBo  Xapaktepuszyercs 0Oojiee  BBHICOKUMH —3HAYCHUSIMHU
koa¢p¢unuenta ycunenus Ko Ha yactore kBasupe3oHanca fp, a

TaKXE IIOBBIIIICHHBIMHA

BEJIMYNHAMH JOOpOTHOCTH Q,

XapaKTepHU3yIollel ero n30upareabHble CBOMCTBA.
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U3bupatenbHbINn yecunutenb

O603nauenue — UY676 | [lopsakoBsiit HOMep pazpaboTku Ne233

Hannuwne narenra [Tat. No 2507676 Poccuiickas ®enepanus, C1, MIIK HO3F 3/45,
HO3H 11/00, HO3K 5/00. Ilpoxonenko H.H., lakypckuit M.B.,
Kpyruunckuit C.I'., IlaxomoB W.B.; Ne 2012134778; 3ass.
14.08.2012; Ony6u. 20.02.2014, bron. Ne5. — 10 ¢.: mi. (461).

OYHKIIMOHAJIbHbBIN Ucrounuk Bxomnoro curHana; [IpeoOpazoBaTens «HampsHKEHHUE-
COCTaB Tok»; Tpansucrop; Pesucrop; Konpencarop; IlluHa unctouHmka
nutanus; TOKOBOE 3epKajlo.

OcoOenHoctu YcrpoiicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKMUMU 3HAUEHUSMU
koa¢p¢uuuenta ycuinenus Ko Ha yactore kBasupe3oHanca fy, a
TaKXE IIOBBIIIICHHBIMHA BEIIMYNHaAMH I[O6pOTHOCTI/I Q,
XapaKTepHU3yIoNel ero n3dupareabHbIe CBOICTRA.
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U3bupatenbHbIn ycunutenb ¢ MarnbiM TOKOM noTpedonenusa ana SIGE

TexnpoueccoB

Oo0Oo3uauenne — 1Y 544

[TopsinikoBbIit HOMep pazpaboTku Ne234

Hanuuue nmatenra

[Tatr. 2515544 Poccuiickas ®eneparus, MIIK8 HO3F 3/45.
IIpoxonenko H.H., Kpyruunckuii C.I'., Munsesa C.U., bynsikos
I1.C.; Ne 2012132721/08; 3asBn. 31.07.2012; omy6n. 10.05.2014,
bron. Ne 13. — 11c.: m. (468).

O yYHKIMOHAJIBHBIN Bxonno#t tpansuctop; Owmwurrep; llluHa wHcTOYHMKA MUTaHUS;

COCTaB HMcroynnk  BXOOHOTO  HamlpsDKeHUs; BXOIHOM — TpaH3HCTOD;
Pesuctop; Kongencarop; Koyutekrop.

OcoOenHoctH CxeMOTeXHHYECKOe  peuieHue  HU30UpaTeNbHbIl  YCHINTENb
XapakTepu3yercsi 0ojiee BBICOKUMH 3HAYCHHSAMH KO3 PUIIMEHTA
ycunenuss Ky Ha 4yactore kBasupe3oHaHca fy, a Takxe

MOBBIIIICHHBIMH BEIMYMHAMH JOOPOTHOCTH Q, XapaKTepu3yIOIen
€ro n30mpareabHbIC CBOMCTRA.
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M36MpaTeanblﬁ ycunnutenb C paCclUMPEeHHbIM YaCTOTHbIM

AnanasoHoOMmM

O6o3Hauenne — Y681

ITopsiikoBbIil HOMep pa3zpaboTku Ne235

Hanuuue nmatenra

ITat. 2517681 Poccuiickas ®eneparus, MIIK8 HO3F 3/00.
[Ipoxonenko H.H., Kpyrumnckuit C.I'., )Kebpyn E.A., Csuzen
I".A.; No 2012152240/08; 3aaBn. 04.12.2012; omy6n. 27.05.2014,
bron. Ne 15. — 15c.: m. (488).

O YHKIIMOHAJIbHbBIN
COCTaB

OcHoBHOH omepannoHHBIN ycwmutenb, KouaeHcatop; Mcrounuk
BXOJHOTO HaIpsKEHUS, [Huna HMCTOYHHUKA MMUTAHMUS;
YacTtotozamarommii  pesucrop; OO6mmit y3en; IIpeobpazoBarenn
«HAIPSHKEHUE—TOK.

OcobOennoctn

VYCTpoiCTBO MO3BOJIET TMPU TPOUYUX PABHBIX YCIOBHSIX MOJIYYHTH
0oJjiee IMUPOKUN JUANa3oH pabouMx dYacTOT H30UPATEIBHOTO
YCHUJIUTENSI TIPU WCIIOJIB30BaHUM OTHOCHUTEIFHO HU3KOYAaCTOTHBIX
ONEPALMOHHBIX YCHIIMTEIIEH.
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U3bupaTenbHbIN yCUNUTEnb CBY AMana3oHa

0O603nauenue — MY006 | [HopsinkoBbiit HOMep pazpaboTku Ne236

Hannuune natenra [Tatr. 2519006 Poccumiickas dDenepanus, MIIK8 HO3F 3/189.
[Tpoxonenko H.H., Kpyrunnckuii C.I'., Maxmynos M.H., bynskos
I1.C.; Ne 2012132585/08; 3asBn. 30.07.2012; omy6n. 10.06.2014,
bron. Ne 16. — 18c.: mi. (466).

O YHKIMOHAJIBHBIN BeixonHou TPaH3UCTOP; Hcrounuk BCIIOMOTaTEJIbHOTO

COCTaB Hanpspkenust; Komnekrop; Pesucrop; Illuna ucrounuka nuTaHus;
[IpeoOpa3oBaresnb «HaANPSHKEHUE-TOK.

OcoOenHoctu YcrpolicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKMUMU 3HAUEHUSMU

noOpoTHOCTH 1 Kod(pduiimenTta ycwienus no Hanpspkenuto B CBY u
KBY nguanaszonax.
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YnpaBnsieMbi usbupartesibHbIN YCUNUTESNb

0O603nauenue — MY035 | [lopsinkoBbiit HOMep pazpaboTku Ne237

Hannuune natenra ITatr. 2519035 Poccuiickas ®enepamus, MIIKS HO3F 3/45.

IIpoxonenko H.H., Kpyruunckuii C.I'., CBuzes I'.A., CBuzes B.A_;
Ne 2013104213/08; 3asBn. 31.01.2013; omy6n. 10.06.2014, Bro.
16. — 11c.: mi. (515).

=)

=

OYHKIIMOHAJIbHbBIN Hcrounuk BxomHOTO cHrHana; BxomHoil TpaH3uUCTOp; DMHUTTED;

TokoBoe 3epkano; Koppexrtupyronmuii KonzaeHcarop; Mcrok
KOTOPBI cOOTBETCTBYET AMUTTEP; CTOK — KOJUIEKTOPY; 3aTBOP —
0a3e OMIOJISIPHOTO TPAH3UCTOPA.

OcoOenHoctH CxeMOTeXHMYECKOE  peuieHue  HU30UpaTeNbHbli  YCHIIUTENb

XapakTepu3yercsi 0ojiee BBICOKUMH 3HAYCHHSAMH KOI(PPUIIHEHTA
ycunenuss Ky Ha wdactoTre KBaswpe3oHaHca fj, IMOBBIIIIEHHBIMHU
BEJIMYMHAMU TOOpPOTHOCTH Q, XapaKTepU3yrolen ero
n30uparenbHble CBOMCTBA, a TAaKKe 00jiee BBICOKUM OCIJIa0JIeHHEM
BBIXOJIHOTO CUTHAJIa B IMANa30HE HU3KUX YacTOT.
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U3bupatenbHbIn ycunutenb

O6o3Hauenne — UY558

ITopsinikoBbIit HOMep pazpaboTku Ne238

Hanuuue nmatenra

ITatr. 2519558 Poccuiickass ®eneparnus, MIIK8S HO3F 3/45.
[Ipoxonenko H.H., Mensenes JI.B., Ucanun A.C., bynsakos I1.C.;
Ne 2012134223/08; 3asBn. 09.08.2012; omy6s. 10.06.2014,

bron. Ne 16. — 10c.: mi. (465).

O YHKIIMOHAJIbHbBIN
COCTaB

Hcrounuk BXOIHOTO HampspkeHHs; BxomHol mpeoOpasoBaTenb
«HAIPSKEHUE-TOK»; BpixonHon tpan3uctop; Komnekrop; IluHa
HMCTOYHHUKA IIATAHMUS; YacroTo3anarommit pe3ucrop;
Koppekrupyromuii kouneHcatop; OrpuuareabHas IIMHAa UICTOYHHKA
ITATAHMUS.

OcobOennoctu

CXeMOTEeXHMYECKOE  pEIICHHEe  HM30MpaTeNbHBIA  YCHIIUTEIb
XapakTepu3yercsi 0ojiee BBICOKUMU 3HAYCHHSIMH KOd(pQuimenrta
ycunenuss Ky Ha dyactore kBasupe3oHaHca fy, a Takxke
MOBBIIICHHBIMH BEIMYMHAMH JOOPOTHOCTH Q, XapaKTepu3yoIen
€ro n30mpareabHbIC CBOMCTRA.

4
O +
i
[ [
[ [
s
T i3 BrIx.mon
f aps(1—0y)iy;
ST
—> | Jh——
(1-a3)iy | 1~
. o5 (1— o), .
i f ; 15? 3) 33 é i
17
8
16 Brix
o)

T
|
_ | 13
14@ o R 11
; ) o .

—Kv —ph

— lvar="100u";Ky — Ilvar="200u";Ky — Ivar="400u"Kyv

1
104

300
=10LMH, 1) 10

250 Q=12(L17GCHz, 9.18dE)

200

“150

phase {leyd

Kv (dB)

var=100u{1.01MHz, - 16.2dB)

-304 var=200u(1.03MHz, - 18.5dB)

by var=400u({1.01MHz, -19.7dB)

T
108
Tiey (He)

.
107

.
109

T T
108 10?
freq (H2)

0 — 4
1ol 106 107

1010

1011

309



U3bupatenbHbIn ycunutenb

Oo0Oo3uauenne — MY418

[TopsiikoBbIi HOMep pazpaboTku Ne239

Hanuuue nmatenra

ITatr. 2520418 Poccuiickas Deneparus, MIIK8 HO3F 3/45.
JBopuukoB O.B., [Ipoxonenko H.H., Kpyrunnckuit C.I'., Bynskos
I1.C.; Ne 2012139396/08; 3asBn. 13.09.2012; omy0n. 27.06.2014,
bron. Ne 18. — 13c.: mi. (474).

O YHKIIMOHAJIbHbBIN
COCTaB

WcTtounuk curnana; BxoaHoit tpansucrop; TokocTaOMIM3UPYOLIUil
JBYXIIOIIOCHUK; Koppexrupyrommit KOHJCHCATOP; [nna
UCTOYHMKAa  NWUTAaHUSA;  JIOTIOJHWUTENBHBIM  KOPPEKTUPYIOLINN
KOHJICHCATOP.

OcobOennoctu

CXeMOTEeXHHUYECKHE  pEIICHUs]  W30MpATEeNbHBIA  YCHIIUTEIb
xapakTepu3yercsi 0ojiee BBICOKMMU 3HAUYCHHMSIMH KO3 UIMeHTa
ycunenuss Ko Ha 4yactore kBasupe3oHaHca fy, a Takke
MOBBIIIICHHBIMU BEIMYMHAMH JOOPOTHOCTH Q, XapaKTepU3YIOIIeH
€ro n30mpareabHbIC CBOMCTRA.
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M36MpaTeanblﬁ ycunnutenb C paCclUMPEeHHbIM YaCTOTHbIM
Anana3oHomMm

O603nauenue — J1Y261 | [lopsinkoBbiit HOMep pazpaboTku Ne240

Hannuune natenra [Tatr. 2525744 Poccuiickas ®enepanus, MIIK8 HO3F 3/45.
[Ipoxonenko H.H., Kpyrumnckuit C.I'., bymsaxos II.C., CBuzen
I'A;; Ne 2013103151/08; 3asBn. 23.01.2013; omy0xn. 20.08.2014,
bron. Ne 23. — 10c.: m. (487).

O YHKIIMOHAJIbHbBIN OCHOBHOM  OMEpalMOHHBIN  yCWIHMTENb,  YacTOTO3aMaromnuii
COCTaB pesuctop; MuBeptupyromuii Bxo1; O0mmii y3er.
OcoOenHoctu CxeMOTeXHHYECKOe  peuieHue  HU30UpaTeNbHbIl  YCHIINTENb

XapakTepu3yercs 0ojiee IMMPOKUM YaCTOTHBIM JHMAMa3oHOM, a
TaKKe OCJIA0JICHHBIM BIUSHUEM YaCTOTHI €IMHUYHOTO YCUJICHUS f
OCHOBHOTO OIIE€PAIlMOHHOIO0 YCHWJINUTENIS | Ha CMEIIeHHE YacTOThI
KBa3Wpe30HaHca fy OTHOCHTENBPHO PACUETHBIX 3HAYEHUH, a TaKXKe
MOBBIIICHHBIMH BEIMYMHAMH JOOPOTHOCTH Q, XapaKTepU3YIOIIeH
€ro n30mpareabHbIC CBOMCTRA.
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YnpaBnsiembin nsbunpartenbHbIW YCUNUTENb ANA Texnpouecca
SG25VD

O603nauenue — Y298 | [lopsinkoBblit HOMep pazpaboTku Ne241

Hannuue natenra ITatr. 2543298 Poccuiickas ®eneparus, MIIK HO3F 3/45.
[Ipoxonenko H.H., Cyxunun b.M., Kpyruunckuit C.I'., bynskos
A.C.; Ne 2012132332/08; 3asaBn. 27.07.2012; omy0n. 27.02.2015,
bron. No 6. — 16¢.: nin. (462).

O YHKIMOHAJIBHBIN Hcroynnk BXOIHOTO HampspKeHWs; BeixogHo# Tpansucrop; basa

COCTaB MIOJKIIOYEHA K HMCTOYHHMKY BCIIOMOTATEJIBHOTO  HANPSKECHHUS;
Komnekrop; Yacroro-zamarommii  pesucrop; IlluHa wHcTOUHMKA
nutanus;  Koppektupyromuid  KoHAEHcATop; JlOMOJHUTENbHBIN
TPaH3UCTOP;

OcoOenHoctH Cxemaruueckoe pelieHue n30upaTeabHbIN YCUJIUTEIh
XapakTepu3yercsi 0ojiee BBICOKMMH 3HAYCHHSAMH KO3 PUIIMEHTA
ycunenuss Ky Ha 4yactore kBasupe3oHaHca fy, a Takxke
MOBBIIIICHHBIMH BEIMYMHAMH JOOPOTHOCTH Q, XapaKTepU3YIOIIeH
ero n3dupareabHble CBOMCTBA.
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U3bupatenbHbIn ycunutenb

O603nauenue — MY955 | [lopsinkoBbiit HOMep pazpaboTku Ne242

Hannune natenra [Tat. 2461955 Poccuiickas ®eneparmus, MIIKS HO3F 3/00.
IIpokonenko H.H., Kpyruunckuii C.I'., CepebpsikoB A.N.,
bynskos I1.C.; Ne 2011142920/08; 3asBn. 24.10.2011; omy6u.
20.09.2012, bros. No 26. — 10c.: ui. (382).

O YHKIMOHAJIBHBIN Bxonnoit Tpansucrop; Mcrounuk curHana; Illuna wncrounHuka
COCTaB nuTaHus; ToKoBO€E 3epKajlo.
OcoOenHoctu YcrpolicTBO  XapaktepusyeTcsi 0ojiee  BBICOKMUMU 3HAUEHUSIMU

ko3h¢uuueHTa yCWIEHHMs 10  HaNpsHKEHUI0 Ha  4acToTe
KBazupe3oHaHca fy, MOBBINIEHHBIMU BEIWYMHAMU T0OpoTHOCTH Q,
XapakTepu3ylolle ero u3bupareibHble CBOWCTBA, a Takke
MOBBIIIEHHBIM [10/1aBJIEHUEM CUTHAJIa B JUana30He 4acToT.
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U3bupatenbHbIn ycunutenb

O6o3nauenne — Y957

ITopsiikoBbIil HOMep pa3zpaboTku Ne243

Hanuuue nmatenra

[Tat. 2461957 Poccuiickas ®enepanus, MIIKS HO3F 3/34.
[Tpoxonenko H.H., Cepreenko A.U., Cepebpsiko A.U.;

Ne 2011135544/08; 3asB1. 25.08.2011; omy6u. 20.09.2012,

bron. Ne 26. — 8c.: un. (377).

O YHKIMOHAJIBHBIN Bxonnoit Tpansucrop; Hcrounuk curHana; IlluHa wncrounHuka
COCTaB nuTtanus; TokoBoe 3epkaio.
OcoOenHoctu YcrpolicTBO  XapaktepusyeTcsi 0ojiee  BBICOKMUMU 3HAUEHUSIMU
ko3h¢uumeHTa yCWIEHHMs 10  HaNpsHKEHUI0 Ha  4acToTe
KBa3upe3oHaHca f), MOBBIIEHHBIMU BeIMYMHAMU J100poTHOCTH Q,
XapakTepu3ylolle ero u3bupareibHble CBOWCTBA, a Takke
MOBBIIIEHHBIM [10/1aBJIEHUEM CUTHAJIa B JUana30He 4acToT.
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U3bupatenbHbIn ycunutenb

O6o3nauenne — Y708

[TopsiikoBbIN HOMep pazpaboTku Ne244

Hanuuue nmatenra

[Tat. 2463702 Poccuiickas ®enepamus, MIIK8 HO3F 3/45.
ITpoxonenko H.H., Kpyrunnckuit C.I'., CepebpsikoB A.I.;
Ne 2011145367/08; 3asB1. 08.11.2011; omry6ut. 10.10.2012,
bron. Ne 28. — 10c.: mi. (413).

O yYHKIMOHAJIBHBIN Bxonno#t Tpansuctop; Owmwurrep; llluHa wHCTOYHMKA MUTaHUS;
COCTaB JloTI0THUTEBLHOE TOKOBOE 3€pKaJIo.
OcoOenHoctu YcrpoiicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKMUMU 3HAUEHUSMU
koa¢p¢uuuenta ycunenus KO Ha wactore KBasupesoHaHca fy u
MOBBIIIICHHBIMH BEJIMYMHAMH JOOPOTHOCTH Q, XapaKTepU3YIOIIeH
ero n30upareabHble CBOMCTBA.
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U3bupatenbHbIN yeunurtenb

O603nauenue — UY718 | [lopsakoBsiit HOMep pazpaboTku Ne245

Hanuune narenra [Tatr. 2465718 Poccuiickas ®eneparus, MIIK8 HO3F 3/00.
[Ipoxonenko H.H., bBynsaxos I1.C., Kpyruunckuit C.I';
No 2011144592/08; 3asBn. 02.11.2011; omy6m. 27.10.2012,
bron. Ne 30. — 13c.: mi. (412).

O YHKIMOHAJIBHBIN Bxonno#t tpansuctop; Owmwurrep; llluHa wHcTOYHMKA MUTaHUS;
COCTaB TokoBoe 3epkano; J{onoJTHUTEIbHBIN PE3UCTOP.
OcoOenHoctH YcrpolicTBO  XapaktepusyeTcsi 0ojiee  BBICOKMMHU 3HAYEHUSIMU

ko3¢ ¢uLMeHTa yCcUJIEHHST Ha 4YacToTe KBaszupe3oHaHca fy u
MOBBIIIICHHBIMHU BETUYMHAMHU JOOPOTHOCTH, XapaKTEPHU3YIOUIEH ero
n30upareabHble CBONCTBA.
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U3bupatenbHbIn ycunutenb

0O603nauenue — UY720 | [HopsakoBbiit HOMep pazpaboTku Ne246

Hanuune narenra [Tat. 2465720 Poccuiickass ®eneparus, MIIK8 HO3F 3/45.
Nzbuparensubrit ycrmmrens [Tekct] / Ilpokonenko H.H., bynskos
II.C., IlaxomoB HM.B.; Ne 2011145406/08; 3assn. 08.11.2011;
omy6ut. 27.10.2012, bron. No 30. — 11c.: mn. (394).

O yYHKIMOHAJIBHBIN Bxonnoit Tpansucrop; Hcrounuk curHana; IlluHa wncrounHuka

COCTaB [IATaHU, Komnekrop; BcnomorarensHbli pe3ucrop;
WNHBepTHpYyrONMI yCUIIUTENb TOKA.

OcoOenHoctu YcrpoiicTBO  XapaktepusyeTcsi 0ojiee  BBICOKMUMU  3HAUEHUSIMU

ko3¢ ¢uLmeHTa yCUJIEHHsT Ha 4YacToTe KBa3zupe3oHaHca fy u
MOBBIIIICHHBIMHU BETUYMHAMHU JOOPOTHOCTH, XapaKTEPHU3YIOUIEH ero
n30upareabHble CBONCTBA.
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U3bupatenbHbINn yecunutenb

O6o3Hauenne — Y469

[TopsiikoBbIit HOMep pazpaboTku Ne247

Hanuuue nmatenra

[Tat. 2467469 Poccuiickas ®enepamus, MIIKS HO3F 3/00.
[Tpoxonenko H.H., Cepebpsaxos A.U., Kosbactok H.B.;

Ne 2011147256/08; 3asBn. 21.11.2011; omy6m. 20.11.2012,

bron. Ne 32, — 14c.: mn. (392).

O YHKIIMOHAJIbHbBIN Uctounuk curnana; Bxomnoit tpansucrop; Kosektop; TokoBoe
COCTaB 3epkaino; [[lnHa ncTouyHnKa NUTaHUS.
OcoOenHoctu YcrpoiicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKMUMU 3HAUEHUSIMU
koapdumenta ycunenuss Ky Ha dacrore kBasupesoHanca fy u
MOBBIIIICHHBIMHU BEJTUYMHAMHU JOOPOTHOCTH, XapaKTEPHU3YIOUIEH ero
n30upareabHble CBOMCTBA.
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U3bupatenbHbINn yecunutenb

O6o3nauenne — Y470

ITopsiikoBbIi HOMep pazpaboTku Ne248

Hanuuue nmatenra

[Tat. 2467470 Poccuiickass ®enepamus, MIIK8 HO3F 3/45.
Kpyruunckuit C.I'., [Ipokonenko H.H., CepeOpsikoB A.1.;

Ne 2011138608/08; 3asB1. 20.09.2011; omy6u. 20.11.2012,

bron. Ne 32, — 14c.: mn. (378).

OYHKIIMOHAJIbHBIN
COCTaB

Bxonnoit Ttpansucrop; Hcrounuk curnana; Kosekrop; Ilnna
UCTOYHUKA MHTAHUSA, OMUTTEpP; JlONMOJHUTENBHBIN pe3ucTop;
Koppektupyronmii KoHIeHcaTop.

OcobOennoctn

VYcerpoiicTBo  Xapaktepuszyercs 0Oojiee  BBHICOKUMH  3HAYCHUSIMHU
ko3¢ ¢uLeHTa yCUJIEHHS Ha 4YacToTe KBaszupe3oHaHca fy u
MOBBIIIICHHBIMHU BEJTUYMHAMHU JOOPOTHOCTH, XapaKTEPHU3YIOUIEH ero
n30upareabHble CBOMCTBA.
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U3bupatenbHbINn yecunutenb

Oo0Oo3uauenune — 1Y471

[TopsinikoBbIit HOMep pazpaboTku Ne249

Hanuuue nmatenra

[Tat. 2467471 Poccuniickas ®enepamusi, MIIK8 HO3F 3/45.

[Ipoxonenko H.H., Kpyrunnckuii C.I'., bynskos I1.C.;
No 2011142126/08; 3asBn. 18.10.2011; omy6m. 20.11.2012,
bron. No 32. — 15c.: mi. (383).

O yYHKIMOHAJIBHBIN Bxonno#t Tpansuctop; Wcrtounuk curnama; Owmurrep; Illuna
COCTaB VMCTOYHMKA UTaHus; KoppekTupyromuili KOHIeHcaTop.
OcoOenHoctu YcrpoiicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKMMU 3HAUEHUSIMU

koa¢p¢uuuenta ycuinenuss Ko Ha wyactore kBasupesoHanca f u
MOBBIIIICHHBIMHU BEJTUYMHAMHU JOOPOTHOCTH, XapaKTEPHU3YIOUIEH ero
n30upareabHble CBOMCTBA.
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U3bupatenbHbINn yecunutenb

O6o3Hauenne — Y498

[TopsiikoBbIi HOMep pazpaboTku Ne250

Hanuuue nmatenra

[Tat. 2468498 Poccuiickass ®eneparmus, MIIKS HO3F 3/00.
Kpyruunckuit  C.I'., Ilpoxkomenko H.H., CepeOpsikoB A.U.,
Pamuenko B.A.; Ne 2011139769/08; 3asBn. 29.09.2011; omy6u.
27.11.2012, bron. Ne 33. — 14c.: uin. (379-2).

OYHKIIMOHAJIbHBIN
COCTaB

Hcroynuk curnama, BxomHoW TpaH3UCTOD;
ncroyHuka nuranus; Kosekrop; Koppektupyromuii KOHIEHCaTop.

luua

OcobOennoctu

VYcerpoiicTBo  Xapaktepuszyercs 0Oojiee  BBHICOKUMH — 3HAYCHUSIMHU
ko3¢ ¢uLMeHTa yCUJIEHHS Ha 4YacToTe KBa3upe3oHaHca fy u
MOBBIIIICHHBIMHU BEJTUYMHAMHU JOOPOTHOCTH, XapaKTEPHU3YIOIIEH ero

n30upareabHble CBONCTBA.
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U3bupatenbHbINn yecunutenb

O603Hauenue — 1Y499 | [lopsinkoBbiit HOMep pazpaboTku Ne251

Hannune natenra [Tat. 2468499 Poccuiickass ®eneparmus, MIIKS HO3F 3/00.
[Tpoxonenko H.H., Kpyrunnckuii C.I'., CepebpsikoB A.1.;
Ne 2011139548/08; 3asB1. 28.09.2011; ony6s. 27.11.2012,
bron. Ne 33, — 15c.: . (379-1).

OYHKIIMOHAJIbHBIN Ucrounuk curnama;, Bxomnoit Ttpansuctop; Owmwutrep; Illuna

COCTaB UCTOYHMKA nuTaHus; Pesucrop Harpysku; Koppektupyromuii
KOHJICHCATOP.

OcoOenHoctu YCTpolCTBO  pelleHue — XapakTepusyercsi 0ojiee  BBICOKUMHU

3HAYEHUSAMU KOAPPUIIMEHTa yCUJIEHUSI Ha YacTOTe KBa3HUpPE30HaHCa
fo ¥ MOBBIIIEHHBIMU BETUYMHAMU JTOOPOTHOCTH, XapaKTEPU3YIOMIEH
€ro n30mpareabHbIC CBOMCTRA.
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U3bupatenbHbIn ycunutenb

O603Hauenue — JIY261 | [lopsinkoBbiit HOMep pazpaboTku Ne252

Hanuune narenra ITat. 2468501 Poccuiickass ®eneparus, MIIK8 HO3F 3/45.
[Tpoxonenko H.H., Kpyrunnckuii C.I'., CepebpsikoB A.1.;
Ne 2011138798/08; 3asBn. 21.09.2011; omy6m. 27.11.2012,
bron. Ne 33. —9c.: un. (379).

O YHKIMOHAJIBHBIN Bxonnoit Ttpansucrop; Hcrounuk curnana; Kosekrop; Ilnna
COCTaB VCTOYHUKA MUTaHUs; DMUTTED.
OcoOenHoctu YcrpolicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKMMU 3HAUEHUSMU

JTOOPOTHOCTH U KOd(DPHITMEHTa YCUIICHUS 110 HANIPSHKEHUTO.
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U3bupatenbHbINn yecunutenb

O6o3nauenne — 1Y 505

ITopsiikoBbIil HOMep pa3zpaboTku Ne253

Hanuuue nmatenra

ITat. 2468505 Poccuiickass ®enepamus, MIIK8 HO3F 3/45.
Kpyrunnckuit C.I'.,IIpokonenko H.H., CepedpsikoB A.W.;

Ne 2011140637/08; 3asB1. 06.10.2011; omry6u. 27.11.2012,

bron. Ne 33. — 12c.: mi. (385).

OYHKIIMOHAJIbHBIN
COCTaB

Bxonno#t tpansucrop; Owmurrep; TokoBoe 3epkano; Illuna
HUCTOYHHKA ITUTAaHUA.

OcobOennoctn

YcerpoiicTBo  Xapaktepuszyercs 0Oojiee  BBHICOKUMH  3HAYCHUSIMHU
ko3¢ ¢uLeHTa yCUJIEHHS Ha 4YacToTe KBaszupe3oHaHca fy u
MOBBIIIICHHBIMHU BEJTUYMHAMHU JOOPOTHOCTH, XapaKTEPHU3YIOUIEH ero

I/I36I/IpaTeJ'IBHBIe CBOIiCTBA.
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U3bupatenbHbIn yecunutenb

O6o3nauenne — Y506

[TopsinikoBbIit HOMep pazpaboTku Ne254

Hanuuue nmatenra

[Tat. 2468506 Poccuiickass ®eneparmus, MIIK8 HO3F 3/45.
IIpokonenko H.H., Kpyruunckuit C.I'., CepebpsikoB A.N.,
3osotapeB A.B.; Ne 2011141385/08; 3asBn. 12.10.2011;

omy6ur. 27.11.2012, bron. No 33. — 12c.: mn. (381).

OYHKIIMOHAJIbHBIN
COCTaB

Bxonno#t Tpansuctop; Wcrtounuk curnama; Owmurrep; Illuna
WCTOYHHKA NMUTaHUs; TOKOBOE 3epKajo.

OcobOennoctn

VYcerpoiicTBo  Xapaktepuszyercs 0Oojiee  BBHICOKUMH —3HAYCHUSIMHU
ko3¢ ¢uLeHTa yCUJIEHHS Ha 4YacToTe KBaszupe3oHaHca fy u
MOBBIIIICHHBIMHU BEJTUYMHAMHU JOOPOTHOCTH, XapaKTEPHU3YIOUIEH ero
n30upareabHble CBOMCTBA.
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U3bupatenbHbINn yecunutenb

Oo0Oo3uauenne — 1Y462

[TopsiikoBbIi HOMep pazpaboTku Ne255

Hanuuue nmatenra

[Tat. 2469462 Poccuiickas ®eneparus, MIIKS HO3F 3/00.
IIpokonenko H.H., Kpyruunckuii C.I'., CepebpsikoB A.N.,
Pamuenko B.A.; Ne 2011140102/08; 3assin. 03.10.2011;

ony6ur. 10.12.2012, bron. Ne 34. — 9c.: un. (379-3).

O YHKIMOHAJIBHBIN Bxonnoit Tpansucrop; Omurrep; lllnna ncrounnka nuTaHusl.
COCTaB
OcoOenHoctu YcrpolicTBO  XapaktepusyeTcsi 0ojiee  BBICOKMUMU 3HAUEHUSIMU

ko3¢ ¢uLmeHTa ycUJIEHHS Ha 4YacToTe KBa3upe3oHaHca fy u
MOBBIIIICHHBIMHU BEJTUYMHAMHU JOOPOTHOCTH, XapaKTEPHU3YIOUIEH ero
n30upareabHble CBONCTBA.
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U3bupatenbHbINn yecunutenb

O6o03nauenue — Y463 | lopsankoBsiit HoMep pa3padboTku Ne256

Hannuwne matenra [Tat. 2469463 Poccuiickass ®eneparus, MIIKS HO3F 3/00.
[Ipoxonenko H.H., Kpyrunnckuii C.I'., bynskos I1.C.;
Ne 2011145838/08; 3asBn. 10.11.2011; omy6u. 10.12.2012,
bron. Ne 34, — 10c.: mi. (410).

OYHKIIMOHAJIbHbBIN Uctounnk curnana; Tpansucrop; TokoBoe 3epkano; Illuna
COCTaB HWCTOYHHMKA IMUTAHUS.
OcobOennoctu YCTpoicTBO WMMEET MIMPOKUNA JHANa30H H3MEHEHUS BBIXOIHOTO
HANPSDKCHUS «OT IIMHBI TTATAHUS — JI0 ITUHBI TATAHHS.
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U3bupatenbHbINn yecunutenb

0O603nauenue — 1Y464 | [lopsakoBbiit HOMep pazpaboTku Ne257

Hannuwne narenra [Tat. 2469464 Poccuiickas ®enepanus, MIIK8 HO3F 3/00, HO3H
11/12. IIpokonenko H.H., Kpyrunnckuii C.I'., Bynskos [1.C.;
Ne 2011141803/08; 3asB1. 14.10.2011; ony6s. 10.12.2012,
bron. Ne 34, — 20c.: n. (386).

O YHKIMOHAJIBHBIN Bxonno#t Tpansuctop; Wcrtounuk curnama; Owmurrep; Illuna

COCTaB ucTOYHMKa nuTaHus; TokoBoe 3epkano; bydepHbiil Kackan;
Koutekrop.

OcoOenHoctu VYcrpoiicTBO  XapaktepusyeTcsi 0ojiee  BBICOKMUMU 3HAUEHUSIMU

koa¢p¢uuuenta ycunenuss Ko Ha wactore kBasupesoHaHca f u
MOBBIIICHHBIMH BEIMYMHAMH JOOPOTHOCTH Q, XapaKTepu3YIOIIeH
€ro n30mpareapHbIe CBOMCTRA.
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U3bupatenbHbINn ycunutenb

O6o3Hauenne — Y466

ITopsiikoBbIi HOMep pazpaboTku Ne258

Hanuuue nmatenra

[Tat. 2469466 Poccuiickas ®eneparus, MIIK8 HO3F 3/45.
[Tpoxonenko H.H., Kpyrunnckuii C.I'., CepebpsikoB A.1.;

Ne 2011142546/08; 3as81. 20.10.2011; omry6u. 10.12.2012,

bron. Ne 34, — 15c.: nin. (384).

O YHKIMOHAJIBHBIN Bxonno#t Tpansuctop; Wcrtounuk curnama; Owmurrep; I[lluna
COCTaB VMCTOYHUKA NMUTAaHUS; BXOTHOM TpaH3UCTOD.
OcoOenHoctu YcTpolcTBO  XapakTepusyroTcs 0oJiee BBICOKUMHU 3HAUEHUSMU

ko3h¢uuueHTa yCWIEHHMs 10  HaNpsHKEeHUI0 Ha  4acToTe
KBa3Wpe3oHaHca f), a Takke TOBBIIICHHBIMH BEIHYUHAMUA
nobpotHocTH Q, onpeeNsoe n30npaTenbHbIe CBONCTRA.
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U3bupatenbHbINn yecunutenb

O603nauenue — MY945 | [lopsakosbiit HOMep pazpaboTku Ne259

Hannuune natenra [Tatr. 2475945 Poccuiickas ®enepamus, MIIKS HO3F 3/45.
IIpoxonenko H.H., Kpyruunckuit C.I'., CepebpsikoB A.N.,
3osotapeB A.B.;— No 2011143326/08; 3asBi. 26.10.2011;
ormy6u. 20.02.2013, Bron. Ne 5. — 16¢.: mi. (385-1).

O YHKIIMOHAJIbHbBIN Ucrounuk curnama; Bxomnoit Ttpansuctop; Owmwutrep; Illuna
COCTaB ncrounuka nutanus; Koiutektop; TokoBoe 3epkano.
OcoOenHoctu YcrpoiicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKMMU 3HAUEHUSMU

ko3¢ ¢uLeHTa yCcUJIEHHS Ha 4YacToTe KBa3upe3oHaHca fy u
MOBBIIIICHHBIMHU BEJTUYMHAMHU JOOPOTHOCTH, XapaKTEPHU3YIOUIEH ero
n30upareabHble CBOMCTBA.
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U3bupatenbHbIn ycunutenb

0O603nauenue — MY039 | [lopsinkoBbiit HOMep pazpadboTku Ne260

ITatr. 2474039 Poccuiickas ®eneparus, MIIKS HO3F 3/00.
[Ipoxonenko H.H., Kpyrunnckuii C.I'., bynskos I1.C.;

Ne 2011144981/08; 3asBn. 07.11.2011; ony6s. 27.01.2013,

bron. No 3. — 14c.: un. (411).

O yYHKIMOHAJIBHBIN Bxonno#t Tpansuctop; MCTOYHMK BXOJHOTO CHUTHaNa; DMUTTED;
COCTaB una ucroynunka nuranus; ToKoBo€ 3epKajo.

Hanuuue nmatenra

OcoOenHoctu YcrpoiicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKMUMU 3HAUEHUSMU
ko3¢ ¢uLmeHTa yCcUJIEHHS Ha 4YacToTe KBa3upe3oHaHca fy u
MOBBIIICHHBIMHU BeJIMYMHAMU J00poTHOCTH Q1, XapakTepu3yromei
ero n30upareabHble CBOMCTBA.
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U3bupatenbHbIn ycunutenb

O6o3nauenne — Y040

[TopsiikoBbIi HOMep pa3zpaboTku Ne261

Hanuuue nmatenra

[Tat. 2474040 Poccuiickas ®enepamus, MIIKS HO3F 3/00.
[Ipoxonenko H.H., Kpyrunnckuit C.I'., byasxos I1.C.;

Ne 2012103434/08; 3asB1. 01.02.2012; ony6a. 27.01.2013,

bron. No 3. — 13c.: . (437).

Hcrounnk BXOIHOTO HaNpsHKEHUS, BXOMHOW TpaH3UCTOp; DMUTTED;

OYHKIIMOHAJIbHBIN
COCTaB Illuaa wctounmka nuranusd, llemp cMemEHHS IIOTCHIIMAJIOB;
Koutekrop.
OcoOenHoctu YcrpoiicTBO  XapaktepusyeTcsi 0ojiee  BBICOKMUMU  3HAUEHUSIMU
koapdurmenta ycunenuss Ky Ha dacrore kBazupesoHanca fy u
MOBBIIICHHBIMA ~ BETUYMHAMU  JTOOpOTHOCTH (Q TmpuU  HHU3KOU
napaMeTpU4eCKON YyBCTBUTEIBHOCTU M, CJEAOBATEIBHO, BBICOKOM
CTAOMJIBHOCTHIO €r0 YaCTOTHBIX XapaKTEPUCTHUK.
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U3bupatenbHbIn ycunutenb

O6o3nauenne — Y937

[TopsinikoBbIit HOMep pazpaboTku Ne262

Hanuuue nmatenra

[Tat. 2475937 Poccuniickass ®eneparus, MIIKS HO3F 3/00.
[Ipoxonenko H.H., Cepebpsiko A.U., ITaxomos U.B.;

Ne 2012100204/08; 3asB1. 10.01.2012; omy6ut. 20.02.2013,

bron. No 5. — 10c.: nn. (438).

OYHKIIMOHAJIbHBIN
COCTaB

Wctounuk cur"ana; Bxonnoit tpansuctop; Owmwutrep; llluna
rctouyHuka nutanus; Kosuiekrop.

OcobOennoctn

VYcerpoiicTBo  Xapaktepuszyercs 0Oojiee  BBHICOKUMH —3HAYCHUSIMHU
kod(dumenta ycunenuss Ky Ha dacrore kBazupesoHanca fy u
MOBBIIIICHHBIMH BEIMYMHAMH JOOPOTHOCTH Q, XapaKTepU3YIOIIeH
€ro n30mpareabHbIC CBOMCTRA.
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U3bupatenbHbIn ycunutenb

O6o3nauenne — 1Y938

ITopsiikoBbIil HOMep pa3zpaboTku Ne263

Hanuuue nmatenra

ITatr. 2475938 Poccuniickass ®eneparmus, MIIKS HO3F 3/00.
[Ipoxonenko H.H., Kpyrunnckuii C.I'., bynskos I1.C.;

Ne 2012100454/08; 3asB1. 10.01.2012; ony6a. 20.02.2013,

bron. Ne 5. — 11c.: un. (426).

O YHKIMOHAJIBHBIN Bxonno#t Tpansuctop; Owmwurrep; llluHa wHCTOYHMKA NUTaHUS;
COCTaB Komutekrop; TokoBoe 3epkasno; Pe3ucrop.
OcoOenHoctu YcrpolicTBO  XapaktepusyeTcsi 0ojiee  BBICOKMUMU 3HAUEHUSIMU
kod(dumenta ycunenuss Ky Ha dacrore kBazupesoHanca fy u
MOBBIIICHHBIMH BEIMYMHAMH JOOPOTHOCTH Q, XapaKTepU3YIOIIeH
ero n3dupareabHble CBOMCTBA.
8
8 r 6 7
6 7 | — o +
i — L 5
9 500 -
Ky, \ Kiss ! |
. o] N
16 - Beix.u 16 _
BX.i] o~ 17
15 -o——¢ Bx.i; +E Brix.u
- 13 15 co——¢ 4 o ——O0- 17
Ipx.1
+Ec4 T T
S| » <
11
Bx.i I IIT Bx.i 1”1 |1|4
15 077 1 12 oo s 1 1l 12
in,’I
3 3
O - O
T
0 25 ~50.0
Q
z 100
o 20 3
X
8
= —150
T 15 o
21 200 &
c o
=
= |
10 Ee)
I
o 250 O
= <
3 o
S, 300 Z
> 5.01
I s,
I . =350
= o} tor
8
g
3 108 109 1010
x YacroTa, Ny

334



U3bupatenbHbIn ycunutenb

O6o3nauenne — Y939

[TopsinikoBbIit HOMep pazpaboTku Ne264

Hanuuue nmatenra

[Tat. 2475939 Poccuiickas @Denepanus, MIIK8 HO3F 3/191.
IIpokonenko H.H., Kpyrumnckuit C.I'., bynakos II.C.; Ne
2012100520/08; 3asaBiu. 10.01.2012; omy6u1. 20.02.2013, Bron. Ne 5.
— 11c.: un. (421).

O YHKIMOHAJIBHBIN ToxoBblit Bx0o; Bxonno#t Tpansucrop; Omutrep; lllnHa ncrounuka

COCTaB nutaHus; JIOMOJHUTENbHBIA MCTOYHMK HampsbkeHus; TOKoBoOe
3epKaJIo.

OcoOenHoctu YcTpoiicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKMUMHU 3HAYEHUSMU
koddumenta ycunenuss Ky Ha dacrore kBaswpe3oHanca fy u
MOBBIIIICHHBIMH BEIMYMHAMHU JOOPOTHOCTH Q, XapaKTepU3YIOIIeH
ero n30upareabHble CBOMCTBA.
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U3bupatenbHbIn ycunutenb

Oo0Oo3uauenne — 1Y

ITopsiikoBbIil HOMep pa3zpaboTku Ne265

Hanuuue nmarenra

[Tat. 2475943 P®, MIIK8 HO3F 3/42, HO3H 11/00, HO3K 5/00.
IIpoxonenko H.H., Kpyruunckuit C.I'., [laxomos 1.B.;

Ne 2012106542/08; 3asB1. 22.02.2012;

ony6sr. 20.02.2013, bron. No 5. — 11c.: un. (444).

O YHKIMOHAJIBHBIN Wctounuk curHana; Bxomnoit Tpansucrop; Owmurrep; Illuna
COCTaB nucrounuka nutanus; Kosiexrop.
OcoOenHoctu YcrpolicTBO  XapaktepusyeTcsi 0ojiee  BBICOKMUMU 3HAUEHUSMU
koa¢p¢puuuenta ycunenuss Ko Ha wactore kBasupesoHanca fy u
MOBBIIICHHBIMH BEIMYMHAMH JOOPOTHOCTH Q, XapaKTepU3YIOIIeH
ero u30upareabHbIe CBOMCTBA.
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U3bupatenbHbIn ycunutenb

O603nauenue — M1Y944 | [lopsakoBbiit HOMep pazpaboTku Ne266

Hanuune narenra [Tat. 2475944 Poccuiickass ®eneparmus, MIIK8 HO3F 3/45.
[Ipoxonenko H.H., Cepebpsiko A.U., ITaxomoB U.B.;
Ne 2012101721/08; 3asBn. 18.01.2012; omy6a. 20.02.2013,
bron. No 5. — 11c.: un. (440).

O YHKIIMOHAJIbHbBIN Hcrounnk BXOIHOTO HaNpspKeHUs, BXoMHOW TpaH3UCTOp; DMUTTED;
COCTaB IlIrHa ncroynuka nuranus; Komiekrop.
OcoOenHoctu YcTpoiicTBO  Xapaktepusyercsi 0ojiee  BBICOKMUMHU  3HAUEHUSIMU

koa¢p¢uuuenta ycunenuss Ko Ha vacroTe kBasupesoHanca fy u
MOBBIIICHHBIMH BEIMYMHAMH JOOPOTHOCTH Q, XapaKTepU3YIOIIeH
€ro n30mpareabHbIC CBOMCTRA.
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U3bupatenbHbINn yecunutenb

O6o3nauenne — 1Y947

[TopsiikoBbIit HOMep pazpaboTku Ne267

Hanuuue nmatenra

[Tat. 2475947 Poccuiickas ®eneparmus, MIIK8 HO3F 3/45.
[Ipoxonenko H.H., Kpyruunckuii C.I'., bynsakos I1.C., Paguenko
B.A.; Ne 2012104386/08; 3asBn. 01.02.2012; omy6xa. 20.02.2013,
bron. Ne 5. — 14c.: un. (429).

O YHKIIMOHAJIbHbBIN
COCTaB

BxonHo#t u BeIXOAHOH TpaH3uctop; Omurrep; llluHa ucTouHMKa
nutanud; Komiekrop; BcnomorarenbHblil pe3uctop.

OcobOennoctu

VYcerpoiicTBo  Xapaktepuszyercs 0Oojiee  BBHICOKUMH — 3HAYCHUSIMHU
koadumenta ycunenuss Ky Ha dacrore kBaswpe3oHanca fy u
MOBBIIIICHHBIMH BEIMYMHAMH JOOPOTHOCTH Q, XapaKTepU3YIOIIeH
€ro n30mpareabHbIC CBOMCTRA.
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U3bupatenbHbIn ycunutenb

O6o3Hauenne — 1Y 948

ITopsiikoBbIi HOMep pa3zpaboTku Ne268

Hanuuue nmatenra

[Tat. 2475948 Poccuiickass ®eneparmus, MIIK8 HO3F 3/45.
[Ipoxonenko H.H., Kpyruunckuii C.I'., bynsakos I1.C., Paguenko
B.A.; Ne 2012104804/08; 3asBn. 10.02.2012; omy6a. 20.02.2013,

bron. No 5. — 11c.: un. (428).

OYHKIIMOHAJIbHBIN
COCTaB

Bxonnoit Tpansucrop; Omurrep; McTOUHUK TOTOIHUTEIHLHOTO

HanpsbkeHus; Koyuekrop.

OcobOennoctn

VYcerpoiicTBo  Xapaktepuszyercs 0Oojiee  BBHICOKUMH —3HAYCHUSIMHU
kod(dumenta ycunenuss Ky Ha dacrore kBazupesoHanca fy u
MOBBIIICHHBIMH BEIMYMHAMH JOOPOTHOCTH Q, XapaKTepU3YIOIIeH

ero n3dupareabHble CBOMCTBA.
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U3bupatenbHbIn ycunurtenb

Oo0Oo3uauenne — 1Y112

[TopsiikoBbIN HOMep pazpadboTku Ne269

Hanuuue nmatenra

[Tat. 2479112 Poccuiickas ®enepanns, MITK8 HO3F 3/00, HO3F
3/45. Tlpoxonenko H.H., Kpyrunnckuit C.I'., XKeopyn E.A.;

No 2012111874/08; 3asBn. 27.03.2012; omy6m. 10.04.2013,

bron. No 10. — 12c.: mi. (453).

O YHKIIMOHAJIbHbBIN
COCTaB

Hcrounuk curnana; Bxo1HOW 1 BBIXOTHOM TPaH3UCTOP; DMUTTED;
[[InHa ncrounuka nuranus; Koyutekrop.

OcobOennoctn

YcerpoiicTBO  Xapaktepusyercss 0ojiee BBICOKMMHU 3HAYCHHUSIMU
koa¢p¢unuenta ycunenus Ko Ha uvactore kBasupe3oHanca fy, a
TaKXKEC ITIOBBIIIICHHBIMHA BEIMYMHaMHU I[O6pOTHOCTI/I Q,
XapaKTepHU3yIoIen ero n3oupareabHbIe CBOMCTRA.
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U3bupatenbHbIn ycunurtenb

Oo0Oo3uauenne — Y114

ITopsiikoBbIil HOMep pazpaboTku Ne 270

Hanuuue nmatenra

[Tatr. 2479114 Poccuiickas ®enepanus, MIIK8 HO3F 3/45.
ITpoxonenko H.H., Kpyrunnckuii C.I'., CepeOpsikoB A.1.;

Ne 2012103440/08; 3asBn. 01.02.2012; omy6s. 10.04.2013,

bron. No 10. — 10c.: mi. (436).

O YHKIIMOHAJIbHbBIN
COCTaB

BxonHO# 1 BBIXOJHOU TpaH3UCTOP; DMUTTEP; HacToTHO-
3amaommii pesucrop; [llnaa ncrounnka nuranus; Kosurekrop.

OcobOennoctn

YcerpoiicTBO  Xapaktepusyercss 0ojiee BBICOKMMU 3HAYCHUSIMH
koddurmenta ycunenuss Ko Ha dacrore kBasupesoHaHca fy u
MOBBIIIICHHBIMY BETMYMHAMH JTOOPOTHOCTH Q, XapaKkTepu3yromen
€ro n30mpareapbHbIe CBOMCTRA.
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N3bupaTenbHbIN ycunutenb ¢ napagasHbiM BbIXOAOM

O603nauenue — Y107 | [opsinkoBbliit HOMep pazpaboTku Ne271

Hanuune narenra [Tatr. 2479107 Poccuiickas ®eneparus, MIIKS HO3F 3/00.
[Ipoxonenko H.H., Kpyrumnckuit C.I'., benmuu C.C., Papguenko
B.A.; Ne 2012100521/08; 3asBn. 10.01.2012; omy6m. 10.04.2013,
bron. Ne 10. — 12c.: mi. (420).

OYHKIIMOHAJIbHbBIN Hctounnk BXOOHOTO curHaina; BXogHOW M BBIXOJHOW TPaH3HUCTOP;
COCTaB Omutrep; llluHa wucrounwka murtanus, Komtekrop; Bxomnbie
KOHAEHCATOPHI; JIOTOTHUTEIBHBIN pE3UCTOP.

OcoOenHoctu YcrpolicTBO  uMMeeT  JBa  IPOTUBOQA3HbIX  BBIXOJA U
XapakTepu3yercsi 0ojiee BBICOKUMH 3HAYCHHSAMH KO3 PUIIHMEHTA
ycunenuss Ky Ha 4yactore kBasupe3oHaHca fy, a Takxe
MOBBIIICHHBIMH BEJIMYMHAMH JOOPOTHOCTH Q, XapaKTepU3YIOIIeH
ero n3dupareabHble CBOMCTBA.
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U3bupatenbHbINn yecunutenb

O603Hauenue — Y116 | [HopsinkoBbiit HOMep pazpaboTku Ne272

Hannuune natenra [Tat. 2479116 Poccuiickass ®eneparmus, MIIK8 HO3F 3/45.
Kpyruunckuit C.I'., [Ipokonenko H.H., bynskos I1.C.;
Ne 2012112783/08; 3asB1. 02.04.2012; omry6ut. 10.04.2013,
bron. Ne 10. — 10c.: m. (449).

OYHKIIMOHAJIbHBIN Ucrounuk curnana; Beixomnoi Ttpansuctop; Omutrep; llluna
COCTaB rcrouyHnka nutanus;, Komiekrop; Yactoro3agarommii KOHIEHCATOP.
OcoOenHoctu YcrpolicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKMMU 3HAUEHUSMU
kos¢p¢unuenta ycunenus Ko Ha yactore kBasupesoHanca fp, a
TaKxe MOBBILLIEHHBIMU BEJMYMHAMU JOOpOTHOCTH Q,

XapaKTepHU3yIolIel ero n30upareabHble CBONCTBA.
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U3bupatenbHbIn ycunutenb

Oo0Oo3uauenne — Y111

ITopsiikoBbIil HOMep pa3zpaboTku Ne273

Hanuuue nmatenra

ITat. 2479111 Poccuiickas ®eneparus, MIIKS HO3F 3/00.
[Ipoxonenko H.H., Kpyrunnckuii C.I'., bynskos I1.C.;

Ne 2012115604/08; 3asB1. 18.04.2012; ony6s. 10.04.2013,

bron. Ne 10. — 17c.: mi. (456).

Hctounuk BXOJTHOTO HaNpsHKEHUS; [IpeoGpa3oBarens

OYHKIIMOHAJIbHBIN
COCTaB HANPSKEHUE-TOK»; BxonHou Ttpansucrop; Komnekrop; IlluHa
ucrouHuka nuranus; Konnencarop.
OcoOenHoctu YcrpoiicTBO  XapaktepusyeTcsi 0ojiee  BBICOKMUMU  3HAUEHUSIMU
koa¢p¢uuuenta ycuinenus Ko Ha yactore kBasupe3oHanca fy, a
TaKxe MTOBBILLIEHHBIMU BEJIMYMHAMU JOOpOTHOCTH Q,
XapaKTepHU3yIollel ero n3oupareibHble CBONCTBA.
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U3bupatenbHbIn ycunutenb

0O603nauenue — MY109 | [HopsinkoBbiit HOMep pazpaboTku Ne274

Hannune natenra [Tatr. 2479109 Poccuiickass ®eneparus, MIIKS HO3F 3/00.
IIpoxonenko H.H., Kpyruunckuit C.I'., bynaxos I1.C., IlaxomoB
N.B.; No 2012114528/08; 3asBn. 12.04.2012; omy6n. 10.04.2013,
bron. Ne 10. — 12c.: mi. (454).

O yYHKIMOHAJIBHBIN ToxoBsIi1 Bxo1; BxonHou Tpansucrop; Koppekrupyronmin

COCTaB KoHJleHcatop; [lInHa ncrounnka nuranus; Kosmekrop.

OcoOenHoctu YcrpoiicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKMUMU 3HAUEHUSMU
kos¢p¢punuenta ycuinenus Ko Ha yactore kBasupe3oHanca fp, a
TaKxe MTOBBILLIEHHBIMU BEJIMYMHAMU JOOpOTHOCTH Q,

XapaKTepHU3yIollel ero n3oupareibHble CBONCTBA.

m48

: o +
Bx.i 10

_— s

;15
17@ I15
3 O
9
b phase
601 -315
S0 —— = —m———— e —— .
] —~ea, =23 (L08GHzZ, 41 4dE) -270

-

3 [dB) |

phdse (degh

345



U3bupatenbHbIn ycunutenb

O6o03nauenue — MY 108 | Iopsakosiit HoMep pazpaboTku No275

Hannune natenra [Tatr. 2479108 Poccuiickass ®eneparusi, MIIK8 HO3F 3/00.
[Ipoxonenko H.H., Kpyruunckuii C.I'., bynsakos I1.C., Paguenko
B.A.; Ne 2012106540/08; 3asBn. 22.02.2012; omy6a. 10.04.2013,

bron. Ne 10. — 13c.: mi. (446).

O YHKIIMOHAJIbHbBIN HUctounnk BxogHoro curHaina; Bxomnou Ttpan3zuctop; I[luna
COCTaB MCTOYHUKA NuTaHus; bydepHslil ycunurens.
OcoOenHoctu YcrpoiicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKMUMU 3HAUEHUSMU
JOOPOTHOCTU U KOYPPHUIIMEHTA YCUIICHHS] IO HAIPSKEHUIO.
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U3bupatenbHbIn ycunutenb

O6o3nauenne — Y106

[TopsiikoBbIN HOMep pazpaboTku Ne276

Hanuuue nmatenra

[Tat. 2479106 Poccuiickas ®eneparus, MIIKS HO3F 3/00.
Kpyruunckuit C.I'.,IIpokonenko H.H., bBynsaxos I1.C.;

Ne 2011141660/08; 3asB1. 13.10.2011; omry6u. 10.04.2013,

bron. Ne 10. — 9c.: un. (385-2).

O YHKIIMOHAJIbHbBIN
COCTaB

Wctounuk curHana; Bxonnoil Ttpansucrop; Omurrep; Illuna
ncroyHuka nuranus; Kosmekrop; Pesucrop.

OcobOennoctn

VYcerpoiicTBo  Xapaktepuszyercs 0Oojiee  BBHICOKUMH — 3HAYCHUSIMHU
koddumenta ycunenuss Ky Ha dacrore kBasupe3oHanca fy u
MOBBIIICHHBIMH BEIMYMHAMH JOOPOTHOCTH , XapaKTepu3YIOIen
€ro n30mpareapbHbIe CBOMCTRA.
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U3bupatenbHbINn yecunutenb

O603nauenue — V115 | [opsiakoBbiit HOMep pazpaboTku Ne277

Hanuune narenra [Tatr. 2479115 Poccuiickass ®eneparmus, MIIK8 HO3F 3/45.
Kpyruunckuit C.I'., [Ipokonenko H.H., XKebpyn E.A.;
Ne 2012110808/08; 3asBn. 21.03.2012; omy6s. 10.04.2013,
bron. Ne 10. — 15c.: mi. (451).

OYHKIIMOHAJIbHBIN Ucrounuk curnama;, Bxomnoit Ttpansuctop; Owmwutrep; Illuna

COCTaB WCTOYHHUKA NuTaHus; Beixon Tpansuctopa; Kosiekrop.

OcoOenHoctu VYcrpolicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKHUMU 3HAUEHUSMU
kos¢p¢unuenta ycuinenus Ko Ha yactore kBasupe3oHanca fp, a
TaKxe MOBBILLIEHHBIMU BEJMYMHAMU JOOpOTHOCTH Q,

XapaKTepHU3yIollel ero n3oupareibHble CBONCTBA.
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U3bupatenbHbINn ycunutenb

O603Hauenue — MY 896 | [lopsinkoBbiit HOMep pazpaboTku Ne278

Hanuuue nmatenra

Kpyrunnckuit C.I'., [Ipokonenko H.H., byasxos I1.C.;

Ne 2012109523/08; 3asB1. 13.03.2012; omy6u1. 27.04.2013,

bron. No 12. — 13c.: mi. (450).

[Tat. 2480896 Poccuiickas ®enepamus, MIIKS HO3F 3/45.

O yYHKIMOHAJIBHBIN Beixonnow Tpansucrop; Llens cMemenns noteHuuanos; BeixogHon
COCTaB Tpan3uctop; Pesuctop Harpy3km; IlluHa wncTroyHMKa mNHUTaHWUS;
Omurrep; TokoBoe 3epKalo.
OcoOenHoctH YcrpoiicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKMMU 3HAUEHUSIMU
koa¢p¢unuenta ycunenus Ko Ha yactore kBasupe3oHanca fp, a
TaKxe MTOBBIILIEHHBIMU BEJIMYMHAMU JNOOpOTHOCTH Q,
XapaKTepHU3yIoIen ero n3oupareabHbIe CBOMCTRA.
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U3bupatenbHbIn ycunutenb

O603Hauenue — MY 865 | [lopsinkoBbiit HOMep pazpadboTku Ne279

Hanuuue natenra [Tatr. 2480895 Poccuiickass ®eneparmus, MIIK8 HO3F 3/45.
Kpyruunckuit C.I'., [Ipokonenko H.H., bynskos I1.C.;
Ne 2012101722/08; 3asB1. 18.01.2012; omy6u. 27.04.2013,
bron. Ne 00. — 12c.: mi. (435).

O yYHKIMOHAJIBHBIN HcToyHuK BXOTHOTO  HAIpSDKEHUS, Bxonnoit Tpansucrop;
COCTaB Omurrep; llluHa ucTouHMka mnuTaHUs; BBIXOAHOW TpaH3UCTOD;
TokoBO€ 3epKalio.

OcoOenHoctH YcrpoiicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKMMU 3HAUEHUSIMU
ko3¢ ¢uLmeHTa ycUJIEHHS Ha 4YacToTe KBaszupe3oHaHca fy u
MOBBIIIICHHBIMHU BEJIMYMHAMHM JOOPOTHOCTH Q, XapaKTepU3YIOIIeH
€ro n30mpareabHbIC CBOMCTRA.
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U3bupatenbHbINn yecunutenb

O6o3Hauenne — Y894

[TopsinkoBbIit HOMep pazpaboTku Ne280

Hanuuue nmatenra

[Tatr. 2480894 Poccuiickass ®eneparus, MIIKS HO3F 3/00.
Kpyruunckuit C.I'., [Ipokonenko H.H., CepeOpsikoB A.1.;

Ne 2012102650/08; 3asB1. 25.01.2012; omy6u. 27.04.2013,

bron. Ne 12. — 10c.: mi. (427).

OYHKIIMOHAJIbHbBIN
COCTaB

Bxonnoi#t Tpanzucrop; Omurrep; Mcrounuk onopuoro toka; [lluna
WCTOYHMKA nuTanus; BxonHoii tpan3ucrop; Kosutekrop.

OcobOennoctn

YcerpoiicTBo  Xapaktepuszyercs 0Oojiee  BBHICOKUMH —3HAYE€HUSIMHU
kod(dumenta ycunenuss Ky Ha dacrore kBazupesoHanca fy u
MOBBIIICHHBIMH BEIMYMHAMH JOOPOTHOCTH Q, XapaKTepU3YIOIIeH
€ro n30mpareabHbIC CBOMCTRA.

11

g

- o+
10 ﬁ ﬁ 14
Bx.u
+———o0 13
) 16 17
BX.11 || |
150 1] |}—4|
2 ]
18
p 4 12
” 53
+E; 8
g
OO
? ©-
6

~N
(=}

[+
[=}

" r—100

%
[=]

»
o

N——rt

N
(=]

-
=]

©

KoathdbmymeHT ycuneHusa no HanpsxkeHunto, ab
w
(=}

-200
/ e
0]
w
o
"'-‘...4...,.,. £ | 3 008
Q
g

/ . .......__400
108 109 -
Hacrora, 'y

351



U3bupatenbHbIn ycunutenb

O603Hauenue — Y697 | [lopsinkoBbiit HOMep pazpaboTku Ne281

Hanuune narenra [Tat. 2481697 Poccuiickas Deneparmus, MIIKS HO3F 3/00. /
[Tpoxonenko H.H.,Kpyruunckuit C.I'., XKebpyn E.A.;
Ne 2012110832/08; 3asBn. 21.03.2012; omy6a. 10.05.2013,
bron. No 13. — 14c.: mi. (452)

O YHKIIMOHAJIbHbBIN Hctounuk BxoaHoro curHana; BxomHoil Tpansuctop; Kosuekrop;
COCTaB [[Inna ncrounnka nuranus;, Konaexncarop.
OcoOenHoctu W30uparenpHplii yCWIIMTENb XapakTepusyercss 0oJiee BBICOKUMU

3HaueHusIMU  Kodp¢uuuenta ycuinenus Ky Ha  yacroTe
KBa3Wpe3oHaHca fy, a Takke TOBBIIICHHBIMH BEIHYUHAMUA
nobpoTtHocTH Q, XapaKTepHU3YIOICH ero n3ouparenbHbIe CBOWCTBA.
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U3bupatenbHbIn ycunutenb

O603nauenue — MY673 | [lopsinkoBbiit HOMep pazpaboTku Ne282

Hanuune narenra [Tatr. 2485673 Poccuiickas ®eneparus, MIIKS HO3F 3/00.
[Ipoxonenko H.H., Kpyrunnckuii C.I'., bynsxkos I1.C.;
Ne 2012100202/08; 3asB1. 10.01.2012; omy6a. 20.06.2013,
bron. No 17. — 12c.: ni. (434).

OYHKIIMOHAJIbHBIN TokoBeii Bxoa; TokoBoe 3epkano; IIIMHON HMCTOYHMKA NHUTAHUS;
COCTaB pE3UCTOP; KOHIEHCATOPOB.
OcoOenHoctH W30uparenpHplif yCWIIMTENb XapakTepusyercss 0oJiee BBICOKUMU

3HaueHusIMU  Kodp¢uuuenta ycuinenus Ky Ha  yacroTe
KBa3Wpe3oHaHca fy, a Takke TOBBIIICHHBIMH BEIHYUHAMUA
nobpotHocTH Q, XapaKTepHU3yIOIEH ero n3bupareabHbIe CBOMCTBA.
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U3bupatenbHbIn ycunutenb

O603Hauenue — NY674 | [lopsiakoBbiit HOMep pazpaboTku Ne283

Hanuuue nmatenra

[Tat. 2485674 Poccuiickas ®eneparmus, MIIK8S HO3F 3/00.
[Ipoxonenko H.H., Kpyruunckuit C.I'., byasxos I1.C.;
Ne 2012108500/08; 3asB1. 06.03.2012; omy6a. 20.06.2013,

bron. No 17. — 10c.: mi. (442).

O yYHKIMOHAJIBHBIN Konpnencarop; Bxoanoii Tpansucrop; Omurrep; llluna ucroununka
COCTaB nurtanus; Pesucrop.
OcoOenHoctu YcrpoiicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKMUMU 3HAUEHUSMU
koddumenta ycunenuss Ky Ha dacrore kBasupe3oHanca fy u
MOBBIIIEHHBIMA ~ BEIMYMHAMHM  J0OpoTHOCTH (Q 1pu  HHU3KOHU
MapaMeTpU4eCcKOl YyBCTBUTEIBHOCTU U, CJIE€JOBATEIbHO, BHICOKOM
CTaOMJIBHOCTBIO €r0 YaCTOTHBIX XapaKTEPUCTHUK.
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U3bupatenbHbIn ycunutenb

O6o3nauenne — UY675

[TopsiikoBbIN HOMep pazpaboTku Ne284

Hanuuue nmatenra

[Tat. 2485675 Poccuiickas ®enepanus, MIIK8 HO3F 3/45.
Kpyrunnckuit C.I'., [Ipokonenko H.H., byasxos I1.C.;

Ne 2012107319/08; 3asB1. 28.02.2012; omy6u. 20.06.2013,

bron. No 17.—9c.: un. (441).

O yYHKIMOHAJIBHBIN Konpnencarop; Bxoanoii Tpansucrop; Omurrep; llluna ucroununka

COCTaB nurtanus; Pesucrop.

OcoOenHoctu YcrpoiicTBO  XapaktepusyeTrcsi 0ojiee  BBICOKMUMU 3HAUEHUSMU
ko3¢ ¢uLmeHTa yCcUJIEHHS Ha 4YacToTe KBa3upe3oHaHca fy u
MOBBIIIICHHBIMH BEIMYMHAMH JOOPOTHOCTH , XapaKkTepu3yIOIen
ero n30upareabHble CBOMCTBA.
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N3bupaTenbHbIN ycunutenb ¢ napagasHbiM BbIXOAOM

O603nauenue — UY466 | [lopsakoBsiit HOMep pa3paboTku Ne285

Hannune natenra [Tat. 2487466 Poccuiickas Deneparusi, MIIK8 HO3F 3/00.
[Ipoxonenko H.H., Kpyruunckuit C.I'., bennu C.C.;
Ne 2012108004/08; 3asBn. 01.03.2012; ony6s. 10.07.2013,
bron. Ne 19. — 14c.: nin. (447).

O YHKIMOHAJIBHBIN Bxonno#t Tpansuctop; Owmwurrep; llluHa wHCTOYHMKA MUTaHUS;
COCTaB Kosutekrop; Konnencarop.
OcoOenHoctu N30uparenpHblil yCHIIMTENh UMEET JBa MPOTUBO(A3HBIX BBIXOJA U

XapakTepu3yercsi 0ojiee BBICOKMMH 3HAYCHHSAMH KOI(PPUIIHEHTA
ycunenuss Ky Ha 4yactore kBasupe3oHaHca fy, a Takxe
MOBBIIICHHBIMH BEIMYMHAMH JOOPOTHOCTH Q, XapaKTepu3YIOIIeH
€ro n30mpareabHbIe CBOMCTRA.
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M36MpaTeanblﬁ ycunntenb Ha OCHOBE HEMHBepTUpyrouiero
ycunntTena Toka

O603nauenue — Y955 | Iopsankossiit HoMep pa3padboTku Ne286

Hannuune narenra [Tat. 2488955 Poccuiickas ®enepanus, MITK8 HO3F 3/34, 3/45.
IIpokonenko H.H., Kpyrumnckuit C.I'., VYcrunosa E.C,
CemennmieB E.A.; Ne 2012132334/08; 3asaBn. 27.07.2012; omy06a.
27.07.2013, brosm. Ne 21. — 11c.: mi. (463).

OYHKIIMOHAJIbHBIN Hctounuk BXOJHOTO HAPSKEHHUS; [IpeobpazoBaTens
COCTaB «HAIPSKEHUE-TOK»; BpixonHol Ttpansuctop; IllnmHa wncTroyHMKa
nutanud; Konnencarop; TokoBoe 3epkaiio.

OcoOenHoctu N30uparenpHblil yCUIMTENb  XapakTepusyercs 0oJiee BBICOKUMU

3HaueHusIMU  Kodp¢uuuenta ycuinenus Ky Ha  yacroTe
KBazupe3oHaHca f;, a TakKe MOBBILICHHBIMH BEJIMYHMHAMU

nobpotHocTH Q, XapaKTepU3yIOIIeH ero n3duparenbHbIe CBOWCTBA.
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U3bupatenbHbIn ycunutenb

O6o3Hauenne — 1Y953

[TopsinikoBbIit HOMep pazpaboTku Ne287

Hanuuue nmatenra

[TaT. 2488953 P®, MIIK8 HO3F 3/00, HO3G 3/14. [IpokoneHko
H.H., Kpynuunckuii C.I'., [TaxomoB U.B., CaBenko A.B..;

Ne 2012132283/08; 3asB1. 27.07.2012; omy6u. 27.07.2013,

bron. No 21. — 11c.: . (472).

OYHKIIMOHAJIbHBIN
COCTaB

Bxonnoit Tpansucrop; IlluHa wncrounumka nuta”us; Pesucrop;
Konpgencarop.

OcobOennoctn

W30upaTenpHblid YCUIIMTENh  XapaKTepu3yeTcs 0ojiee BBICOKHMH
3HaueHusIMU  Kodp¢uuuenta ycuinenus Ky Ha  yacroTe
KBa3Wpe3oHaHca fy, a Takke TOBBIIICHHBIMH BEIHYUHAMUA
nobpotHocTH Q, XapaKTepU3YIOIICH ero n3duparenbHbIe CBOWCTBA.
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U3bupatenbHbINn ycunutenb

O603nauenue — MY952 | [lopsinkoBblit HOMep pazpaboTku Ne288

Hannune natenra [Tatr. 2488952 Poccuiickas ®eneparnus, MIIKS HO3F 3/00.
[Ipoxonenko H.H., bBynsaxos I1.C., ITaxomoB U.B.;
Ne 2012100207/08; 3asB1. 10.01.2012; ony6a. 27.07.2013,
bron. Ne 21. — 13c.: mn. (390-3).

O YHKIMOHAJIBHBIN Bxonno#t tpansuctop; Owmwurrep; llluHa wHCTOYHMKA MUTaHUS;
COCTaB Koutekrop.
OcoOenHoctu YcrpolicTBO  XapaktepusyeTcsi 0ojiee  BBICOKMUMU 3HAUEHUSIMU

koa¢p¢uuuenta ycuinenuss Ko Ha wactore kBasupe3oHanca f, u
MOBBIIIICHHBIMH BEIMYMHAMH JOOPOTHOCTH Q, XapakTepu3yIoIen
€ro n30mpareabHbIC CBOMCTRA.
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N3bupaTtenbHbIN ycunutenb ¢ napagasHbiMU BbIXoaaMu

0O603nauenue — MY073 | [lopsinkoBbiit HOMep pazpaboTku Ne289

Hannuune natenra ITatr. 2504073 Poccuiickas Pepepanus, MIIK HO3F 3/45. /
[Ipoxonenko H.H., IBopauxos O.B., bynsakos I1.C., beanu C.C.;
Ne 2012139008/08; 3asB1. 11.09.2012; omry6ur. 10.01.2014,
bron. No 1. — 18c.: mi. (491).

OYHKIIMOHAJIbHBIN Ucrounuk BxomHoro curHama; Tpausuctop; Omurrep; Illuna
COCTaB ncroyHuka nuranus; Konaencarop; ICTOUHHUK OIOPHOTO TOKA;
OcoOenHoctu YcTpolicTBO MMeeT NpOTUBOGA3HbIE BBIXOJbI M XapaKTepU3YETCs

Oojiee BBICOKMMHU 3HaueHUsIMU Kod(¢uuuenta ycuwienus Ko Ha
JaCTOTC KBAa3sHUPE30HAHCaA f(), a TAaKXC€ INOBBIINICHHBIMHU BCIMYHNHAMUN
nobpotHocTH Q, XapaKTEpHU3YIONIEH ero n3ouparenbHbIe CBOMCTRA.
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8. PA3HbIE CXEMbI

AH

anoroBbIN CMecUTernb CUrHanNoB

O6o03Hauenne — AC072

[TopsiikoBbIi HOMep pazpadboTku Ne290

Hanuuue nmatenra

[Tat. 2504072 Poccuiickas @eneparus, MITIK HO3D 7/00.
Ne 2012143190/08; 3asB1. 09.10.2012; ony6s. 10.01.2014,
bron. Ne 1. — 10c.: un. (502).

O yYHKIMOHAJIBHBIN [IpotuBodazubiii Bxoxa; Omurrep; llluHa wHCTOYHMKA NUTAHUS;
COCTaB Konpgencarop; BcnomorarensHbiii pesuctop; Kosuiekrop.
OcoOenHoctu YcTpolicTBO  sBASETCS  JAJbHEWIIMM — PAa3BUTHEM  HIMPOKO
pacnpocTpaHeHHoro cmecurens 'miapbepra U XapakTepusyercs
OTCyTCTBHEM (ha3opacilienuTeis CUrHaia 1no Kasany «Y» - OJHOTro
13 OCHOBHBIX HMCTOYHMKOB norpemsoctu ACC.
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CmMecuTtenb aHanoroBbIX CUrHanoB

O603nauenue — CC777 | [lopsinkoBbiit HOMep pazpaboTku Ne291

Hannune natenra [Tat. 2439777 Poccuiickas Denepaums, MIIK8 H 03 D 7/12.
[Tpoxonenko H.H., Cepebpsxo A.U., bynsaxos I1.C.;
Ne 2011102096/08; 3asB1. 20.01.2011; ony6s. 10.01.2012,
bron. No 1. — 8c.: mi. (345).

O yHKIMOHAJIBHBIN Bxonnoit tpansuctop; McTouHuMK BXOAgHOro curHana; McTrodHuk
COCTaB MUTaHUS.
OcoOenHoctH Texnuueckoe pelieHue  Xxapakrepusyercs 0OoJjiee  BBICOKHM

YaCTOTHBIM JHAIla30HOM.
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AHanoroBbIN cMecuUTeNnb CUrHanoB

O6o3nauenne — CC313

[TopsinikoBbIit HOMep pazpaboTku Ne292

Hanuuue nmatenra

[Tat. 2441313 Poccuiickas ®enepanus, MIIK8 HO3D 7/00, HO3F
3/45. Tlpokonenko H.H., bynskos I1.C., CepebpsikoB A.I.;

No 2011105211/09; 3asBn. 11.02.2011; omy6a. 27.01.2012,

bron. Ne 3. — 10c.: . (356).

OYHKIIMOHAJIbHbBIN
COCTaB

Bxoanoit Tpansucrop; Owmutrep; lllmHa wWcTOYHWMKA TIMTaHUSA,
IIEPEMEHHBIN TOK.

OcobOennoctn

Texnuueckoe pelieHue SBIsSETCS AATbHEHIINM pa3BUTUEM LIMPOKO
pacrpocTpaHeHHOro cmecutens I'mnbOepra M XxapakTepusyercs
00Jjiee BHICOKUMHU Ka4yeCTBEHHBIMU TapaMeTpamH.
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CmecuTtenb curHanos

O603nauenue — IY010 | [HopsiakoBbiit HOMep pazpaboTku Ne293

Hannuwne narenra [Tat. 2452010 Poccwuiickas ®@enepanus, MIIK8 GO6G 7/12, HO3F
3/45. Tlpoxonenko H.H., Cepebpsikos A.U., [Taxomos NU.B.;
Ne 2011123230/08; 3asBn. 08.06.2011; omy6m. 27.05.2012,
bron. Ne 15. — 16c.: mi. (372).

O YHKIMOHAJIBHBIN sueiika ['mnpOepra; ToxoBwiii Bxon; Mcrtounuk curnana; una
COCTaB YCTOYHUKA nuTaHus; TpaH3ucrop kaHana «Y»; DMUTTEP.
OcoOenHoctu YCTpOHCTBO MMEET CYIECTBEHHbIE MPEUMYILECTBA B CPABHEHHUH C

IIPOTOTHUIIOM, A TAKXKE APYTMMHU CMECHUTEIIIMH CUTHAJIOB C MajbIM
HallpsDKEHWEM  [WTAaHWS,  HCIOJIB3YIOUIMM  HU3KOBOJIBTHBIN
o/1H0(a3HbII BXOJ 0 KaHATY «Y».
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YnpaBnsieMmbin yCUNUTENb U CMEeCUTENb aHanoroBbIX CUrHaroB Ha
6a3ze audcdepeHumanbHoro Kkackaga JapnmMHrroHa

O6o3Hauenne — YVY348

[TopsiikoBbIN HOMep pazpaboTku Ne294

Hanuuue nmatenra

ITar. 2519348 Poccuiickas ®enepanus, MIIKS HO3F 3/00.
[Ipokonenko H.H., Crapuenko E.U., Ilaxomo U.B., byrakosa
A.B.; Ne 2013122373/08; 3asaBn. 14.05.2013; omy6n. 10.06.2014,
bron. No 16. — 12c.: mi. (531).

OYHKIIMOHAJIbHbBIN
COCTaB

Hctounnk mnpoTtuBo(a3HbIX BXOJIHBIX HampsbkeHuil; BxonHoi
Tpan3ucTtop; Omutrep; Mcrounuk nuranms; Huddepennnanphas
nensb Harpysku; Kosekrop; JlonoJHUTENBHBIN PE3UCTODP.

OcobOennoctu

YerpoiicTBO mMeeT  (YHKIIMOHAJIBHBIE  MPEUMYIIECTBA  TI0
CPaBHEHUIO C TPOTOTUIIOM.

O R
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yl'lpaBnﬂeMblﬁ ycunntenb n aHanoroBbIN CMecUuTesnlb CUrHanoB

O6o3Hauenne — YY259

ITopsiikoBbIil HOMep pa3zpaboTku Ne295

Hanuuue nmatenra

[TaT. 2530259 Poccuiickas @enepanus, MIIK8 HO3F 3/45. Bbpunk
N.10., IIpoxonenko H.H., Yepynoa M.B., ByrakoBa A.B.; Neo
2013118741/08; 3asBn. 23.04.2013; omy6a. 10.10.2014, bron. Ne
28. —21c.: un. (539).

O YHKIIMOHAJIbHbBIN
COCTaB

Hctounnk mnpoTuBo(a3HbIX BXOJHBIX HampsbkeHuil; BxonHoit
TpaH3ucTop; OMUTTEp; TOKOCTAOMIM3UPYIOMUNA IBYXIOJIOCHHUK;
Hcrounukom nuranus; Bxomnoi tpansuctop; Huddepennnansuas
Lenb Harpy3ku; [lepeMeHHbIN TOK ¢ KOJUIEKTOPOM.

OcobOennoctu

Y CTpOUCTBO SIBISAETCA aNbTEPHATUBHBIM PEHIEHUEM HIMPOKO
pacnpocTtpaHeHHoro cmecurens I miboepra.
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AHanoroBbIn nepeMHOXuTerib Han pﬂ)KeHMﬁ

O603nauenue — AITH145 | Iopsaxossiit Homep pa3pabotku Ne296

Hannuwne narenra [Tat. 2419145 Poccuiickas @enepanms, MIIK8 H 03 F 3/34, 3/45.
[Ipoxonenko H.H., Bynsaxos I1.C., Cepebpsaxos A.U.;
Ne 2010106914/09; 3asBn. 24.02.2010; omy6a. 20.05.2011,
bron. No 14. — 10c.: mi. (284).

OyHKUMOHANBHBIN cocTaB  [IpoTuBOQa3Hble HCTOUHMKHM BXOJHOTO HANpPsDKEHHUS KaHama «X»;
WCTOYHUKHA BXOJHOTO HAIpsDKEHUs KaHama «Y»; BXOJHBIE
TPAH3UCTOPBI; SMUTTEDP; LENb HATPY3KU.

OcoOenHoctu YCTpONCTBO BBIMOJHSIET (QYHKIUU TMEPEMHOKUTENSI CUTHAJIOB,
MOXET pa6OTaTB npu MaJIbIX HaIpsKCHUAX IIMTaHUuA,
obOecnieunBaer Oosiee MIMPOKUI JUana3oH paboOuuX 4YacTOT U HE
TpeOyeT BXOJHBIX COTJIACYIOIIMX CTATUYECKUU PEXKUM IIeTeH,
OTPULATCIIBHO BJIMAIOIIUX Ha CTaOMIILHOCTD HYJIA aHAJIOTOBBIN
IMCPEMHOKUTEIIb HaprI)KeHl/If/'I.
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AHanorosbIn nepeMHOXuTerb Haﬂpﬂ)KeHMﬁ C HU3KOBOJIbTHbLIM

nTaHnem

[TopsinikoBbIit HOMep pazpaboTku Ne297

Oo0o3uaueume — AITH188

Hanuuue nmatenra

ITat. 2419188 Poccuiickas @enepanms, MIIK8 H 03 F 3/34, 3/45.
[Tpoxonenko H.H., bymsxos I1.C., CepebpsikoB A.W.;

Ne 2010103472/09; 3asn. 02.02.2010; omy6s. 20.05.2011,

bron. No 14. — 9c.: un. (280).

OYHKIMOHAIBHBIN COCTaB

[IpoTuBo(hazHble UCTOYHUKU BXOJHOTO HANpPSDKEHUs KaHala «X»;
[IpoTuBo(hazHble UCTOYHUKU BXOJHOIO HANpsDKEHUs KaHala «Y»;
Bxognoit  Tpansucrop; Omurrep; TOKOCTaOMIM3UPYIOIIHI
JBYXITOJIOCHUK; VcTouHMK nuranus; Llens Harpy3ku.

OcobOennoctu

YCTpOHCTBO BBINONHSET (QYHKIHUU TEPEMHOMKUTENSI CHUTHAJIOB,
MOXET  paboTaTh IpU  MalblX  HaNpsHKEHUSX  MHUTAHUA,
obOecnieunBaer Oosiee MIMPOKUI JUamna3oH pabouyuX 4acTOT U HE
TpeOyeT BXOJHBIX LENed COIIacyloIIUX CTaTUYECKUH pexuM,
OTPULIATENILHO BIUSAIOLIIUX HA CTAOMJIBHOCTH HYJsl aHaJOTOBBIN
MIEPEMHOXKUTENIb HAIPSDKEHUS.
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AHanorosbIn nepeMHOXuTerb HanmeeHvu?l C HU3KOBOJIbTHbLIM

nTaHnem

Oo60o3uauenne — AITH189

ITopsiikoBbIit HOMep pa3zpaboTku Ne298

Hanuuue nmatenra

[Tat. 2419189 Poccuiickas @enepanms, MITK8 H 03 F 3/34, 3/45.
[Ipokonenko H.H., Bbymsxos I1.C., Ne 2010104548/09; 3asiBi.
09.02.2010; omry6a. 20.05.2011, brom. Ne 14, — 8c.: mi. (281).

OYHKIMOHAIBHBIN COCTaB

[IpoTuBo(hazHble UCTOYHUKU BXOJHOTO HANpPSDKEHUs KaHala «X»;
Bxoanoro nHanpspkenus kaHana «Y»; Bxoanoi tpansucrop; Llens
Harpys3KH.

OcobOennoctu

VYCTpoiicTBO BBITIONHICT (DYHKIMH TIEPEMHOXKHUTEINS CUTHAJIOB,
MOXKET paboTarb MNPH  MaibIX  HANPSDKEHHSIX  IUTAHUSA,
oOecnieunBaer Oosiee MIMPOKUI JUamna3oH pabouyuX 4YacTOT U He
TpedyeT mpoTUBO(A3ZHOTO YIPABICHHUS MO KaHATy «Y», a TaK ke
HE WMEET BXOIHBIX COTJIACYIONINX CTAaTUYECKHHA PEKUM IICTIeH,
OTPHIIATEIIEHO BJIMSIOMIMX Ha CTaOWIBHOCTD HYJSI aHAJIOTOBBIN
MIEPEMHOKUTEIb HATIPSDKEHHSL.
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AHanorosbIn nepeMHOXuTerb HanmeeHvu?l C HU3KOBOJIbTHbLIM

HanpsaxeHnem nutaHusA

Oo60o3uauenne — AITH190

[TopsiikoBbIN HOMep pazpaboTku Ne299

Hanuuue nmatenra

ITat. 2419190 Poccuiickas @enepanms, MITK8 H 03 F 3/34, 3/45.
IIpoxonenko H.H., Bynsaxos I1.C., Cepebpsaxos A.U.;

Ne 2010105494/09; 3asB1. 15.02.2010; omy6u. 20.05.2011,

bron. No 14. — 10c.: m. (283).

OYHKIMOHAIBHBIN COCTaB

[IpoTuBOdazHbie HICTOYHUKHA BXOTHOTO HAMPSHKEHHS KaHala «X»;
BxonHoro nHanpsbkenus kaHaia «Y»; BxomHoit tpansucrop; Llenb
Harpy3KH.

OcobOennoctu

YCTpOHCTBO BBINONHSET (QYHKIUU TEPEMHOMKUTENSI CHUTHAJIOB,
MOXET pa6OTaTB npu MaJIbIX HaIpsKCHUAX IIUTaHUuA,
obOecnieunBaer Oosiee MIMPOKUI JUamna3oH pabouuX 4YacTOT U He
TpeOyeT BXOJHBIX COTJIACYIOIIMX CTATUYECKUM PEXKUM LETICH,
OTPULATCIIBHO BJIMAIOIIUX Ha CTaOMIILHOCTD HYJIA aHAJIOTOBBIN
MCPEMHOXKUTCIIb HAITPSXKCHU .
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KackogHbIn ycunuTenb ¢ napadasHbiM BbIXOAO0M

Oo0Oo3uauenne — KY194

[TopsiakoBeiit HOMep pazpadboTku Ne300

Hanuuue nmatenra

[Tat. 2419194 Poccuiickass ®Denepanus, MIIK8 H 03 F 3/45.
[Ipoxonenko H.H., bBynsaxos I1.C., I'pumkos B.H.;

Ne 2009149715/09; 3asB1. 30.12.2009; omy6a. 20.05.2011,

bron. No 14, — 13c.: mi. (272a).

O YHKIMOHAJIBHBIN Bxonnoit Ttpansucrtop; IllmHa wucrounmka nurtanus; VcTouyHUK
COCTaB BXOJHOTrO curHana; BxomgHoro tpansucrop; Llens Harpy3ku.
OcoOenHoctu YcrpoiicTBO BBITIOJIHSIET byHKIMH CBY-ycunurens,

obecreunBaromiero nmpeoOpa3zoBaHue B Iuara3oHe 4acTot o 12+18
[Tu. omuodasznoro curHasia B JBa mnpoTtuBoda3HbeiX. [lanHas
(YHKIMS B YCHJIMTENIE TIPOTOTHUIIC HE PEaTH3yeTC .
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Ycunutenb nepeMeHHOro Toka ¢ napadasHbiM BbIXOAOM

O6o03nauenue — J[Y962

ITopsiikoBbIit HOMep pa3zpaboTku Ne301

Hanuuue nmatenra

[Tat. 2419962 Poccuiickas ®enepanms, MIIK8 H 03 F 3/45. /
[Tpoxonenko H.H., Cepebpsiko A.U., I'pumikoB B.H.;

Ne 2009149713/09; 3asB1. 30.12.2009; ony6a. 27.05.2011,

bron. Ne 15. — 11c.: . (273).

O YHKIMOHAJIBHBIN Bxonnoii Tpansucrop; Llens Harpysku; [llnHa ncrouyHuka nuranus;
COCTaB Hctounnk curnaia.
OcoOenHoctH YcTpoiicTBO BBITIOJIHSIET ¢byHKIMH CBY-ycunurens,
00ecreunBaroIero Takke npeodpasoBaHue B AUAa3zoHe 9acToOT 10
22,5 I'Tu onHoazHOro curHana B ABa NMpoTuBO(da3HbIX. JlaHHas
(YHKIIMS B yCUIIUTEJIE TPOTOTUIIE HE PEATTU3YETCSl.
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KackoaHbIn ycunutenb

O6o3nauenne — KY503

[TopsiikoBbIi HOMep pazpadboTku Ne302

Hanuuue nmatenra

[Tat. 2468503 Poccuiickas ®Deneparmus, MIIKS HO3F 3/45. /
[Tpoxonenko H.H., bynsaxos I1.C., Cepebpsiko A.I1.;

Ne 2011139549/08; 3asBn. 28.09.2011; omy6m. 27.11.2012,

bron. Ne 33, — 15c.: mi. (387).

OYHKIIMOHAJIbHBIN
COCTaB

Bxonno#t mpeoOpaszoBarenb HamnpsyKeHUE-TOK; TOKOBBIM BBIXOJ;
Tpanszucrop; [1InHa ncTtouHMKa NUTAHUS.

OcobOennoctu

VYerpoiicTBo  Xapaktepuszyercs 0Oojiee BBHICOKUMH 3HAUYCHUSIMHU
ko3¢ duLMeHTa YCUICHUS 110 HaPSYKEHUIO.
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MHorokackagHbIn ycunuTtesnb nNepeMeHHOro Toka

O6o3nauenne — YT467

ITopsinikoBbIit HOMep pa3zpaboTku Ne303

Hanuuue nmatenra

[Tat. 2469467 Poccuiickas ®eneparnus, MIIK8 HO3F 3/45.
[Ipoxonenko H.H., bynskos I1.C., [TaxomoB U.B.;

No 2011142718/08; 3asBn. 21.10.2011; omy6m. 10.12.2012,

bron. Ne 34, — 13c.: mi. (389).

OYHKIIMOHAJIbHbBIN TokoBoe 3epkano; TokoBbIA BXOJ M BbIXOJA; BbIXogHOU "
COCTaB BBIXOJJHOHU TpaH3ucTop; KoppekTupyromuil KoHIeHcaTop; IMUTTED.
OcoOenHoctu YCTpoHCTBO UMEET HU3KUE 3HAYEHUS] NOTPEOIIEMOT0 CTaTUYECKOTO
TOKa, KOTOPBIM 3aBUCUT OT YHCICHHBIX 3HAYEHUH TOKOB
JIBYXIIOJIFOCHUKOB W BXOJJTHOTO CTaTHYECKOTO TOKA , YTO MO3BOJISIET
HUCII0JIb30BaTh YCHWIINTEND TOKa JIs MMOCTPOCHUSA KaK
IIUPOKOTIOJIOCHBIX, TaK W HM30UPATEIbHBIX YCTPOWUCTB C MaJbIM
SHEPTONOTPEOICHUEM.
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Ycunutenob nepemMeHHOro TokKka c I'IpOTVIBO(*)a3HbIMl'1 TOKOBbIMU

BbiIXo4aMu

O6o3Hauenne — Y1946

[TopsinkoBeIit HOMep pazpaboTku Ne304

Hanuuue nmatenra

[Tatr. 2475946 Poccuiickas ®eneparmus, MIIK8 HO3F 3/45.
[Ipoxonenko H.H., bynskos I1.C., [TaxomoB U.B.;

Ne 2011143337/08; 3asB1. 26.10.2011; omy6s. 20.02.2013,

bron. No 5. — 17c¢.: un. (380).

O YHKIMOHAJIBHBIN Bxonnoit Ttpansucrop; Koismmexrop; I[llmHa wncrouHmka nurTaHus;
COCTaB Hcrounuk BXOAHOTO TOKA; DMUTTED.
OcobGenHoctu Yceunutens TOKa WMeEET JBa MPOTUBO(A3HBIX TOKOBBIX BBIXOA,
COIJIACOBAHHBIX C IIWHOW IMOJOKUTEIBHOTO MCTOYHUKA MUTAHHUS U
KpOME 3TOr0  XapaKTEpPU3yeTCsl CBOWCTBAMH  PE30HAHCHOIO
yeunutena ¢ Ki>1. JlanHbple CBOMCTBA YCHUJIUTEIb TOKA MO3BOJISIET
peanu3oBaTh Ha €ro OCHOBE AHAJIOIOBBIE CMECHUTEIW CHUTHAJIOB Ha
ocHoBe siueek [ mipbepra.
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TokoBoOe 3epkano

O6o3nauenue — 13954 [TopsiaxoBeIit HOMep pa3zpaboTku Ne305

Hannuune natenra [Tatr. 2474954 Poccuiickas ®enepanus, MIIKS HO3F 3/45.
[Ipoxonenko H.H., Cepebpsiko A.U., bynskos I1.C.;
Ne 2011150788/08; 3asBn. 13.12.2011; ony6a. 10.02.2013,
bron. Ne 4. — 8c.: mi. (425).

O YHKIMOHAJIBHBIN Bxoanoit wu BeIXOMHOM TpaH3uctop; Komnekrop; [llnna ncrounuka
COCTaB MUTaHUS; OMUTTED.
OcoOenHoctu TokoBoe 3epkasio uMeer OoJiee MIMPOKUM JHMana3oH JIMHEWHOU

paboThl W XapakTepu3yercss 0oJjiee BBICOKUMHU TOYHOCTHBIMH
rmapaMeTpamMy, 4TO T[IOJIOKUTEIBbHO  CKa3bIBACTCS HA  psjie
MapaMeTPOB aHAJIOTOBBIX MUKPOCXEM Ha €r0 OCHOBE.
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yCTpOVICTBO Ana KoMmneHcaunm ctatTn4yeCknx 1 AMHaMmn4ecCKux
BXOAHbLIX TOKOB ,D,M(b(bepeHLWIaanbIX KaCKagoB Ha GMHOﬂﬂprIX

TpaH3ucTOpax

O6o3nauenue — JIK467

[TopsinkoBbIit HOMep pazpaboTku Ne306

Hanuuue nmatenra

[Tat. 2487467 Poccuiickas Denepanus, MITK8 HO3F 3/34, 3/45.
[Ipoxonenko H.H., Cepebpsiko A.U., bynskos I1.C.;

Ne 2011150785/08; 3asBn. 13.12.2011; ony6a. 10.07.2013,

bron. Ne 19. — 8c.: mn. (431).

O YHKIMOHAJIBHBIN Komnencupytomuii  tpaHsucrop; OMHUTTEp; HCTOYHHK TOKa;
COCTaB JlnddepeHunanbHblil KacKal.
OcoOenHoctu YcrpoiictBo obecrieunBaer 0osiee IPPEKTUBHYIO KOMIIEHCAIUIO
BXOJIHBIX TOKOB Ju(depeHnuranipHoro kackajga 4 Ha OUIOJIIPHBIX
TPaH3UCTOpaXx.
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I'IpeoGpasoBaTenb BXOAOHOIo HanpsaxXeHunAd B AJNINTEeNbHOCTb

UMNYnbCOB

O6o3nauenue — [TH959

[TopsiikoBbIi HOMep pazpaboTku Ne307

Hanuuue nmarenra

I1ar.

2488959 P®d, MIIK8 HO3M

1/60,

GO1R

19/252.

Kpyruunckuit C.I'., XKebpyn E.A., IIpoxonenko H.H., Hlakypckuii
M.B.; Ne 2012136478/08; 3asaBn. 24.08.2012; omy6n. 27.07.2013,
bron. No 21. — 18c.: mi. (485).

O yHKIMOHAIBHBIN WNHurterpatop;  AHanorosbii Bbixos;  Ludposoit  BxOx;
COCTaB OnepalOHHBIA YCUIIUTED.
OcoOenHoctH YcTpoicTBO XapakTepus3yercs BBICOKOM TOYHOCTbBIO

Hp606p330BaHI/I$I BXOJHBIX IIOJOXUTCIIBHBIX MW OTPULATCIIBHBIX
BCJIMYMH B 4YaCTOTYy HMMIIYJIbBCOB, BBICOKHM 6BICTpOI[€I>iCTBPI€M npu
TMEPCKIOYCHUHN BXOJJ0B 1 HU3KUM I'HCTCPE3UCOM.
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MHCcTpyMeHTanbHbIM yCUNUTenb ANS NPeuM3MoHHOro aHasnoro-
uncpoBoro nHtepenca

O6o03nauenue — Y783 | lopsankossiii Homep pazpadoTku Ne308

Hannuune natenra ITatr. 2490783 Poccuiickas Deneparnus, MIIKS HO3F 3/45.
Kpyruunckuit C.I'., Tutos A.E., Ilpokonenko H.H., [Tyraues U.b.;
Ne 2012132337/08; 3asB1. 27.07.2012; ony6a. 20.08.2013,
bron. Ne 23. —21c.: . (471).

OYHKIIMOHAJIbHBIN Bxoanoil mpeunsnoHHBI TpeoOpa3zoBarenb; MICTOYHHMK BXOIHBIX
COCTaB Hanpsbkenuid; [IpeobpazoBaTenb «HANPSKEHUE-TOKY;
Oco0OeHHocTH YCTpoKCTBO BBITOJHO OTJIMYAETCS OT MPOTOTHUIIA M AHAJIOTOB TEM,

YTO XapakTepusyeTcs 0oJiee BBICOKUM Kod(hpuimeHTom ocnadiieHus
cUH(pA3HOTO CUTHAJA, HE3aBUCSIINM OT PE3UCTHBHBIX JICMCHTOB B
CTPYKTYype cymMMmaTopa W cJa003aBUCSIIMM OT IOTPEIIHOCTH
PE3UCTUBHBIX AIEMEHTOB B CXeM€E BOOOIIE, UTO TTO3BOJISIET N30EKaTh
JOPOTOCTOSINIEN  NPEHM3NOHHOM  JIa36pHOM  HACTPOMKH  ITUX
PE3UCTOPOB.
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OByxkackagHbin BY-ycunurenn

Oo0o3uauenme — BUVY&82

[TopsiakoBeIit HOMep pazpadboTku Ne309

Hanuuue marenta

[Tat. 2421882 Poccuiickas deneparnus, MIIK8 H 03 F 3/189, 1/22.
[Ipoxonenko H.H., bBynsaxos I1.C., I'pumkos B.H.;

Ne 2010120970/09; 3asB1. 24.05.2010; omy6a. 20.06.2011,

bron. Ne 17. — 11c.: . (307).

OYHKIIMOHAJIbHBIN

cocCTaB

Bxonanoii Tpansucrop; Mcrounuk curnana; Beixonnas nens; [luHa
VICTOYHUKA [TUTAHHUS.

OcobOennoctu

[Ipennaraemplii JIBYXKACKaIHbII BY-ycunurens
CYIIIECTBEHHBIE TPEUMYIIECTBA B CPABHEHUH C IPOTOTUIIOM
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yl'lpaBnﬂeMblﬁ ycununtenb

O6o3Hauenne — YY&883

[TopsinkoBbIit HOMep pazpaboTku Ne310

Hanuuue nmatenra

[Tar. 2421883 Poccuiickas ®enepanusa, MIIK8 H 03 F 3/45.
[Tpoxonenko H.H., bynsaxos I1.C. , CepebpsikoB A.I.;

Ne 2010102293/09; 3asB1. 25.01.2010; omy6u. 20.06.2011,

bron. No 17. — 14c.: mn. (278).

OYHKIIMOHAJIbHBIN
COCTaB

Bxoanoit mpeoOpazoBarens; TokoBbIN BbIX0a; MICTOUHMK MUTaHWUS,
OnopHBIi TOK.

OcobOennoctn

YCTpOUCTBO MMEET CYIIECTBEHHBIE NPEUMYILECTBA B CPABHEHUU C
MPOTOTUIIOM U MOYKET HMCHOJIb30BaThCS B PA3JIMYHBIX aHAJOTOBBIX
yCTpoiicTBax, TpeOyromux MPELIM3UOHHOTO yIIpaBJICHUS
ko3¢ duLmeHTOM nepenadyn (CXemMbl aBTOMAaTHUYECKON peryaupoBKU
YCUJICHUS, MEPEMHOKUTEIN HANpPsDKEHUs, CMECUTENH CUTHAJIOB U
T.IL.).

1
16 w— Bxy

''''''

Vlouti-out2) (mv)

=50 33
~051[ 520.42mV

382



KackoaHbIn ycunutenb

O603nauenue — KY786 | [lopsinkoBbiit HOMep pazpaboTku Ne311

Hanuuue nmatenra

[Tat. 2428786 Poccuiickas denepanus, MITK8 HO3F 1/22, 3/189.

[Ipoxonenko H.H., Bynsakos A.C., Cepebpsaxos A.1.;

Ne 2010120969/09; 3asB1. 24.05.2010; omy6s1. 10.09.2011,

bron. Ne 25. —9c.: un. (306).

O yYHKIMOHAJIBHBIN Bxonnoit Tpansucrop; Mcrounuk curHana; Illuna wncrounHuka
COCTaB nutanud; Llenb cmenienus noreHuuanos; Pesuctop.
OcobGenHoctu 3asBIsieMOE CXEMOTEXHHMYECKOE PEIICHHE XapaKTepu3yeTcs Oosiee

BBICOKHMMM 3HAYCHUSIMHU KOS(i)(i)I/IHI/IeHTa YCUJICHHA.
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Hel'lpepblBHblﬁ CTGGMHM3aTOp oTpuuUaTernibHOro Hanps>xeHums

0O603nauenue — CH649 | [lopsakoBbiit HOMep pazpaboTku Ne312

Hannuune natenra [Tat. 2439649 Poccuiickass ®Deneparusi, MIIK8 GOSF 1/56.
[Ipoxonenko H.H., Haymos M.B., benuu C.C.; Ne 2010143648/08;
3asBi. 25.10.2010; omy6m. 10.01.2012, bros. Ne 1. — 9c.: mi. (314).

O YHKIMOHAJIBHBIN Bxonnoit  Tpansuctop; MCTOYHMK  ONOPHOrO  HANPSDKECHHS;
COCTaB Vcrounuka nutanus; TokoBoe 3epKajlo.
OcoOenHoctu Crabunu3aTtop OTPHULATEIBLHOTO HANPSIKEHUS] PeaTu3yeTcs TOJIbKO

Ha n-p-n TPaH3UCTOpax n UMEET JOCTAaTOYHO BBICOKHEC
Ka4€CTBCHHBIC ITOKA3aTCIIN.
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AHanoroBbIn nepeMHOXuTerib Han pﬂ)KeHMﬁ

Oo0o3uauenne — [TH694

ITopsiikoBbIil HOMep pazpaboTku Ne313

Hanuuue nmatenra

[Tat. 2439694 Poccuiickas ®@enepamus, MIIK8 GO6G 7/16, HO3F
3/45. Tlpoxonenko H.H., bynskos I1.C., CepebpsixoB A.W.;

Ne 2010153496/08; 3asBn. 27.12.2010; omy6s. 10.01.2012,

bron. Ne 1. — 10c.: un. (343a).

@ YHKIMOHAJIBHBIN [lepemuoxatomas stueiika Jxunb0epra; [IpoTuBodazHblil TOKOBBII
COCTaB BbIX0OJI; [llnHa nctounnka nuranus; Llens Harpy3ku.
OcoOenHoctu Texnuueckoe pelieHue xapakrepusyerca 0ojiee  BBICOKUMU
Ka4€CTBEHHBIMH NapAMETPAMH 110 YACTOTHOMY U AIIA30HY.
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dJasopacu.l,en nTesrib BbICOKO4YaCTOTHOINoO CUrHana

0O0o3uaueume — ®BC782

[TopsinkoBbIit HOMep pazpaboTku Ne314

Hanuuue nmatenra

[Tat. 2439782 Poccuiickas ®Denepaums, MIIK8 HO3F 3/45.
[Tpoxonenko H.H., Cepebpsiko A.U., I'pumikoB B.H.;

Ne 2011102095/08; 3asB1. 20.01.2011; ony6s. 10.01.2012,

bron. No 1. — 10c.: un. (349).

OYHKIMOHAIBHBIN COCTaB

Hcrounuk BXO/IHOTO HAaIPSDKCHUS, PasnenurensHbIi
KOHJIEHCATOp; DMUTTEPHBIN noBTOopuTenb; Kosnekrop; McTrounuk
ITATAHMUS.

OcoOenHoctu YerpoiictBo BeimonHser ¢ynkuuu BY u CBY-daszospararens,
obecreunBaroIero npeodopasoBaHue B auarna3oHe 4acToT 110 2/3
ITu omnodazHoro curHaia B JBa NPOTHBO(MA3HBIX KaK ISt
noTeHManbHbIX (5, 13), Tak 1 1y1st TOKOBBIX (22,25) BBIXOJ0B.
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KomnnemeHTapHbIn OydepHbIN yecunuTernb

Oo0Oo3uauenne — bY115

ITopsinikoBbIil HOMep pa3zpaboTku Ne315

Hanuuue nmatenra

[Tatr. 2444115 Poccuiickas ®enepamus, MIIK8 HO3F 3/26.

[Tpoxonenko H.H., Cepebpsaxos A.U., beanu C.C.;
Ne 2011109734/08; 3asB1. 15.03.2011; omy6u. 27.02.2012,

bron. Ne 6. — 10c.: n. (362).

O YHKIMOHAJIBHBIN Bxonno#t tpansuctop; Owmwurrep; llluHa wHCTOYHMKA MUTAHUS;
COCTaB M cToYyHMK BXOJHOTO CUTHAJIA.
OcoOenHoctu VY CTpoHCTBO UMEET CYIIECTBEHHbIE TPEUMYILECTBA B CPAaBHEHHH C
IIPOTOTHIIOM.
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BydepHbIN yecunuteno

O6o3nauenne — bY553

[TopsiikoBbIi HOMep pazpaboTku Ne316

Hanuuue nmatenra

[Tat. 2446553 Poccuiickas Deneparnusi, MIIK8 HO3F 3/26, 3/50.
[Tpoxonenko H.H., CepebpsixoB A.U., benuu C.C.;
Ne 2010136486/08; 3asB1. 30.08.2010; omy6m. 27.02.2012,

bron. Ne 9. — 10c.: un. (190).

O yHKIMOHAJIBHBIN Bxonnoit Tpanzucrop; Omurrep; MlcTouHUK TOKA.
COCTaB
OcoOenHoctH YcTpolicTBO XapakTepu3yercs 0ojiee BBICOKMMHU Kaue€CTBEHHBIMU
ITOKA3aTEISIMH.
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KackogHbin CBY-ycunutenb ¢ manbiM HanpsikeHUeM nuTaHusA

O6o3Hauenne — KY206

[TopsinikoBbIit HOMep pazpaboTku Ne317

Hanuuue nmatenra

[Tat. 2460206 Poccuiickas ®enepamus, MIIKS HO3F 3/34.
[Tpoxonenko H.H., bymsxos I1.C., CepebpsikoB A.I.;
Ne 2011102642/09; 3as81. 24.01.2011; omy6u. 27.08.2012,

bron. Ne 24, — 10c.: mi. (350).

O yYHKIMOHAJIBHBIN Bxonnoit mpeoOpa3oBaTenlb  «HaIpsDKEHHE-TOK»;  TpaH3ucrop;
COCTaB Komnekrop; Illuna wucrounuka nwmrtanus, llens craduwmm3anun
CTATUYECKOTO PEKUMA.
Oco0enHoctu YcTpolicTBO  Xxapakrepu3yercss 0ojee  BBICOKMM  JUala3oHOM
pabounx yactoT M OoJjiee HIMPOKUM JUHAMHYECKUM JTUANa30HOM
W3MEHEHHUS BBIXOJIHOTO HAIPSHKEHUS NMPU HU3KOBOJBTHOM MUTAHUU.
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npeLWI3MOHHbIﬁ orpaHunyunTersrb CrneKTpa

O603HaueHue — 0C694 | [lopsikoBbiit HOMep pazpaboTku Ne318

Hannuune narenra [Tat. Ne 2506694 Poccuiickas @enepanmsi, C1, MITK HO3H 11/00.
CsuszeB I'.A., IIpoxonenko H.H., Kpyruunckuii C.I'., /IBopHuKOB
0O.B.; Ne 2012140984; 3asB. 25.09.2012; Ony6s. 10.02.2014
bron. Ned4. — 13 c.: . (493).

OYHKIIMOHAJIbHBIN Uctounnk BxomHoro Hampsbkenusi; Pesuctop; KonaeHcarop;
COCTaB OnepannoHHbINA ycunuTenb; bydepHblil kackas,.
OcoOenHoctH [Ipeun3noHHbIN OrpaHUYUTENb CIEKTpa XapaKTepusyercs ciaboit

3aBUCHMOCTBIO HepaBHOMEpHOCTH AYUYX OT 4acTOTHl €QUHUYHOTO
YCUJIEHUS] TPUMEHSAEMBIX aKTHBHBIX JJICMEHTOB.
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anIeMHVIK onTn4yeckKux M3nyqe|-|v||7|

0O603nauenue — [1M007 | [opsinkoBbiit HOMep pazpaboTku Ne319

Hannuune natenra ITat. 2516007 Poccuiickass ®enepamus, MIIK8 HO04B 10/00.
CepreeB B.A., Kpyrunnckuii C.I'., IIpoxonenko H.H., Ypnanos
O.B.; Ne 2012134444/08; 3asBn. 10.08.2012; omy6s. 20.05.2014,
bron. Ne 14, — 11c.: mn. (475).

O yYHKIMOHAJIBHBIN Hatuuk wu3nyuenudt; Juddepenunanbuplii  ycuwnurenb; [lluna
COCTaB MCTOYHUKA nuTaHus; Pe3uctop oOpatHoil cBsi3u; J{OMOJHUTENbHBII
pesuctop; JlonosHuTeNbHBIN AuddepeHnanbHblil YCHIUTEb.
Ocob6enHoctu YCeTpoicTBO XapakTepu3yeTcs: 60Jiee BBICOKUM OBICTPOJICHCTBUEM
YeM M3BECTHbIE IPOTOTHUIIBI.
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MHCcTpyMeHTanbHbIN yecunuTenb

0O603nauenue — MY032 | [HopsiakoBbiit HOMep pazpaboTku Ne320

Hannuune natenra ITar. 2519032 Poccuiickas ®eneparnus, MIIK8S HO3F 3/45.
IIpoxonenko H.H., Kpyruunckuit C.I'., TutoB A.E.; Ne
2012154311/08; 3asBn. 14.12.2012; omy6n. 10.06.2014, bron. Ne
16. —26¢.: m. (514).

O yYHKIMOHAJIBHBIN BxonHo#t mpenu3noHHbI npeoOpa3zoBaTenb; VCTOUHMK BXOJHBIX

COCTaB Hanpspkenuit; OOmias mmHa nuTaHus;, Pe3uctop; AKTHUBHBIN
cymmarop; [IpeoOpazoBaTesib «HANPSKEHUE-TOK.

OcoOenHoctu YcrpoiicTBO XapakTepu3yercs Oonee 3¢ (eKTUBHBIM
HCIIOJIb30BAHUEM AMIUIMTYJHOM XapaKTEpUCTUKH Ha BBIXOJAX H
BXOJIHOTO  TPEIU3UOHHOTO  IpeoOpa3oBaTess U HU3KUM

HampsDKeHHeM jpeiidpa Hyns HHCTPYMEHTAJIbHOTO — YCHJIUTENS,
MMEIOIIMM HU3KYI0 3aBUCHMOCTH OT IOIPEIIHOCTH HEUJACHTUYHBIX
PE3UCTUBHBIX AIEMEHTOB B CXEME.
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TpaHCVIMI'Ie,anCHbIﬁ npeoGpasoBaTenb CUrHanoB NnaBUHHbIX
(*)OTOAMOAOB n KpeMHuneBbIX Q)OToyMHO)KMTeﬂeVI

0O603Hauenue — TI1C440 | [HopsinkoBbiit HOMep pazpaboTku Ne321

Hannune natenra [Tat. 2519440 Poccuiickas Deneparusi, MIIK8S HO3F 3/08.
[Ipoxonenko H.H., IBopuukoB O.B., bynskos II.C., byrakosa
A.B.; Ne 2012151329/08; 3asaBn. 29.11.2012; omy6a. 10.06.2014,
bron. No 16. — 9c.: un. (504).

OYHKIIMOHAJIbHbBIN TokoBBINI MCTOYHMK CHUTHaNA, OMUTTEp; BxomHO# TpaH3uCTOD;

COCTaB [IlnvHa wWCTOYHMKA THUTAaHMS; JIBYXIOJIOCHUK  KOJIJIEKTOPHOU
Harpy3ku; Koppekrtupyromumii KoHIeHCaTop .

OcoOenHoctu CxeMOTeXHHYECKOE pelieHue TPaHCUMIIEJTAHCHOTO
npeoOpas3oBaressi CUTHAJIOB JIABUHHBIX (POTOJMOI0B U KPEMHHUEBBIX
boToyMHOXKUTENIEH XapaKTEepU3yeTcs Oonee BBICOKAM
OBICTPOJICIICTBUEM.
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TpaHCVIMI'Ie,anCHbIﬁ npeoGpasoBaTenb CUrHanoB NnaBUHHbIX
(*)OTOAMOAOB n KpeMHuneBbIX Q)OToyMHO)KMTeﬂeVI

0O603nauenue — TI1C440 | [lopsinkoBbiit HOMep pazpaboTku Ne322

Hannune natenra [Tat. 2519440 Poccuiickas Deneparus, MIIK8 HO3F 3/08.
[Ipoxonenko H.H., IBopuukoB O.B., bynskos II.C., byrakosa
A.B.; Ne 2012151329/08; 3asBn. 29.11.2012; omy6n. 10.06.2014,
bron. Ne 16. — 9c.: un. (504).

OYHKIIMOHAJIbHbBIN TokoBBIII MCTOYHMK CHUTHaNIA, OMUTTEp; BXxomHO# TpaH3uUCTOD;

COCTaB [IlnvHa wWCTOYHMKA THUTAaHMS; JIBYXIOJIOCHUK  KOJIJIEKTOPHOU
Harpy3ku; Koppektupyromuii KoHAEeHCaTop .

OcoOenHoctu CxeMOTeXHHYECKOE pelieHue TPaHCUMIIEJTAHCHOTO
npeoOpas3oBaressi CUTHAJIOB JIABUHHBIX (POTOJMOI0B U KPEMHHUEBBIX
(boToyMHOKUTENIEH XapaKTepU3yeTcs Oonee BBICOKAM
OBICTPOJICHICTBUEM.
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EbICTpOAeﬁCTByI'OLI.WIﬁ AaTyUukK (bM3M‘-IGCKVIX BeJIN4YUH C

noTeHUunasibHbIM BbIXOOOM

O6o3nauenue — JIOB122

ITopsiikoBbIit HOMep pa3zpaboTku Ne323

Hanuuue nmatenra

[Tat. 2523122 Poccuiickas @enepanus, MIIK8 HO3F 3/68, GOIR
15/00. IIpoxonenko H.H., JABopuuxor O.B., Bymsakos IL.C.; Ne
2012153048/08; 3asBm. 07.12.2012; omy6:n. 20.07.2014, Bron. Ne

20. — 6¢.: un. (513).

OYHKIMOHAIBHBIN COCTaB

Cencop;  BuyTpeHHsIT  €MKOCTb; [lepemeHHBId  TOK;
HeunBeptupyromuii OydepHsiii ycuinrenb HanpsokeHus; OOuias
IIMHA MCTOYHUKA NuTaHus;, KoppekTupyromuil KOHJIEHCATop;
JIOTIOJIHUTENbHBIN HEMHBEPTUPYIOUI YCHIIMTEb TOKA.

OcobOennoctn

YeTpoicTBO XapakTepu3yeTcs: 60Jiee BHICOKUM OBICTPOICHCTBUEM
B CpaBHCHHHU C U3BCCTHBIMHA IMTPOTOTUITIAMMU.

8

BrIx.

395



EbICTpOAeﬁCTByI'OLI.WIﬁ aTTeHraTop ANnA BXOAHbIX uenewn aHanoro-

uncpoBbIX MHTEepcencoB

O0o3uauenmne — bA262

[TopsinikoBbIit HOMep pazpaboTku Ne324

Hanuuue nmatenra

ITat. 2530262 Poccuiickas Penepanus, MIIK8 HO3H 11/24.
[Ipoxonenko H.H., IBopamkoB O.B., CyBopos B.B., Ilaxomos
N.B.; Ne 2013109816/08; 3asBn. 05.03.2013; omy6n. 10.10.2014,
bros. Ne 28. — 10c.: nn. (522).

O YHKIIMOHAJIbHbBIN Pesucrop; Ob6mas muna; Konnencarop nenu Harpysku; Kosmiekrop;

COCTaB [IlnHa HCTOYHMKA NUTAHUS; Owmurrep; KoppexTupyrommii
KOHJICHCATOop.

OcoOenHoctH YCTpOHCTBO XapakTepU3yeTcsl CYIIECTBEHHBIMU IMPEUMYIIECTBAMHU

1o OBICTPOJCHCTBUIO U IIMPOKOIIOJIOCHOCTH, YTO TIO3BOJIET
PEKOMEHI0BaTh €ro Jjsi BXOJHBIX Ieneld ObICTPOAEeHCTBYIOMNX
nHTEpPEcoB pa3IMuHOr0 Ha3HAUYEHUS.
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TpaHcpe3ncTUBHbLIN yecunuTenb ¢ napadasHbiM BbIXOAO0M
Ansi npeo6pa3oBaHMA CUrHanoB faBUHHbIX hoTOANOLOB

O603nauenue — TY758 | [lopsiakoBbiit HOMep pazpaboTku Ne325

Hanuuue nmatenra

[Tat. 2534758 Poccuiickas ®enepanus, MIIK HO1J 40/14, HO3F
3/08. Ilpokomnenko H.H., byrakosa A.B., CyBopoB B.B., bennu
C.C.; Ne 2013116179/08; 3asBn. 09.04.2013; omy6m. 10.12.2014,
bron. Ne 34, — 9c.: un. (523).

O yYHKIMOHAJIBHBIN ToxoBbIi1 BXOJ{ YCTPOWCTBA; Bxonnsie TPaH3UCTOPBI;
COCTaB BcnomorarenbHblit HCTOYHUK HaIPSDKEHUS; OMHUTTED;
ToxocTabmIM3upPyIOMui IBYXIOIIOCHUK; KOoJUIeKTop.
OcoOenHoctH CXeMOTEeXHHYECKOE pEUIEHUE  TPAHCPE3UCTUBHOTO YCHUIIUTEIS
CUTHAJIOB XapaKTEPU3YeTCs] LIMPOKUM JUANa30HOM PpEryIHpOBKH
ycuwnutenbHoro napamerpa RO (mampumep, ot -20 1b 1o 60 nb), uto
SBJIIETCS €r0 CYIIECTBEHHBIM IPEUMYIIECTBOM B CpPaBHEHUHU C
IIPOTOTUIIOM.
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yCTpOﬁCTBO Ansa ANCTaHUMOHHOIo namMmepeHumnsa BbiICOKUX Hal'lpﬂ)KeHVIﬁ
CTaTU4YeCKOro aneKkTpu4yectBa N 3rieKTponntaHnAa CUCTeMbl
MOHUTOPUHIA aBTOHOMHOTIO ob6bekKkTa

0O603Hauenue — U3M759 | [lopsinkoBbiit HOMep pazpadboTku Ne326

Hammune narenTa [Tat. 2534759 Poccuiickas ®enepanus, MIIK HOSF 7/00, HOSF
3/02. bpunk W.1O., Ilpoxonenko H.H., Uepynosa W1.B., Yeptos
I0.E., I'aBmuukwmii A.M.; Ne 2013121545/08; 3asBn. 07.05.2013;
omy6Osr. 10.12.2014, bron. No 34, — 8c.: un. (533).

O YHKIMOHAJIBHBIN HcToyHuK CTaTMYeCKOro JJIEKTpUYECTBA; Pa3psaHblil 3IIEMEHT;

COCTaB BeIBo1 HakonMTENBHOTO KOHIEHCAaTopa; Llens Harpysku; Pesucrop;
OOwuit  y3en; JlomonmHuTenbHbI  KoHJeHcatop; llpueMHuk
paguocursasion; HampshkeHne cTaTH4eckoro JeKTpu4ecTBa.

OcobGenHoctu YCTpoicTBO  pellleHa KOMIUIEKCHAsh 3a7ada JAUCTAHIIMOHHOTO
HU3MEPCHHA BBICOKHX HaprI)KeHl/If/'I CTaTHU4YCCKOI'O JJICKTPHUYCCTBA U
OJHOBPCMECHHOI'O HMCIIOJIB30BAHHA OHEPTHU 3TOI0 CTAaTHUYCCKOI'O
QJICKTPUYECTBA JJId OJICKTPOIIMTAHHA Pa3JIMYHBIX MOOUIIBHBIX
00BEKTOB MUKPOCHCTEMHOM TEXHUKH.
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yCTpOVICTBO Ansa ANCTaHUMOHHOIo namMmepeHumnsa BbiICOKUX Hal'lpﬂ)KeHVIﬁ
CTaTU4YeCKOro aneKkTpu4yectBa U IN1IeKTpOnnTaHNA CUCTEMbI
MOHUTOPUHIA aBTOHOMHOTIO ob6bekKkTa

0O603Hauenue — U3M723 | [lopsinkoBbiit HOMep pazpaboTku Ne327

Hannuune natenra [Tat. 2541723 Poccuiickas ®enepanusa, MIIK8 GOID 5/12.
Kpyruunckuit C.I'., [Ipokonenko H.H., CBuzes I'.A., Turo A.E.;
Ne 2013142394/08; 3asBn. 09.09.2013; ony6a. 20.02.2015, Broa.
No 5. —22c¢.: un. (562).

O YHKIMOHAJIBHBIN W3meputenbublii MocT;  Juaronans mnuranus; OOmas muHa

COCTaB uctouHuka nutaHus; JduddepeHnuanbHblii MHCTPYMEHTAIbHBIN
YCUJIUTEIb; PesuctuBHbIl  ceHcOop;  BcemomoraTtenbHbIN
ONEPALMOHHBIN YCUINTENb; KOPPEKTUPYIOIINI KOHIEHCATOP.

OcoOenHoctu YCTpoHCTBO XapaKTepU3yeTcsl CPAaBHUTEIBHO MaJIbIMU 3HAUEHUSMU
MOTPEIIHOCTEN u3MepeHHsl (U3MYECKOl BEIMYMHBI U OLICHKU €€
ITPOU3BOTHOM.
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AFC OUT (Kin=50; Kf=1; Kd=15.208)

PFC OUT Kin=30; Kf=1; Kd=15.208)
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PFC_error OUT (Kin=50; Kf=1; Kd=15.208)

— PFC_error__OUT_<-_(pIN2+_-_pIN2-)

PFC deriv error (Kin=50; Kf=1)
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MynbTuanddepeHumanbHbIn onepaunoHHbIN ycunuTtenb

O6o3nauenne — MOY489

ITopsinikoBbIit HOMep pa3zpaboTku Ne328

Hanuuue nmatenra

ITar. 2513489 Poccuiickas ®enepamus, MIIKS HO3F 3/00.
Kpyruunckuit C.I'., Ilpoxonenxko H.H., CsuzeB I'.A., IOnun
A.T.; Ne 2012136531/08; 3asBn. 24.08.2012; omy6mn. 20.04.2014,
bron. No 11. — 18c.: mi. (483).

OYHKIMOHAIBHBIN COCTaB

Bxonno#t muddepeHunanbHelii mpeodpazoBaTenb «HaIMpPsHKEHHUE-
Tok»; IIpoTnBO(a3Hble TOKOBBIE BBIXOJBI; JIBYXIOJIIOCHUK
Harpy3ku; VIcTOUHHMK ONOpHOTo TOKa; DMUTTED.

OcoOenHoctu YcrpoiictBo  MynbTH  auddepeHIuanbHbIE  ONepaloOHHBIHN
YCUJIUATEID MOXET HCIIOJIb30BaThCs B CTPYKTYpE
LIMPOKOIOJOCHBIX UHTEP(ENCOB, TaTUMKOBBIX M M3MEPUTENIbHbIX
CHUCTEM.
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Kopep anddepeHumansHoro AL

O603nauenue — ALII1329 | Ilopsaxossiit Homep pa3pabotku Ne329
ABTOpBI ITpoxonenko H.H., Yepnos H.W., ¥Oraii B.4., byrsipnarun H.B.
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AL curHanoB choTtoanoaoB B TPOUYHbLIN KOA

O6o3nauenue — ALII330

[TopsinkoBbIit HOMep pazpaboTku Ne330

ABTOpBI

IIpoxonenko H.H., Yepnos H.W., ¥Oraii B.4., byrsipnarun H.B.
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